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FINDING  OF  NO  SIGNIFICANT  IMPACT 

1.  Name  of  the  Action 

The  name  of  this  action  is  Environmental  Assessment  For  Changes  To  Reveille  Airspace  At 
Nevada  Test  And  Training  Range,  Nellis  Air  Force  Base,  Nevada. 


2.  Description  of  Proposed  Action  and  Alternatives 

The  Proposed  Action  consists  of  reconfiguring  Reveille  Military  Operations  Area  (MOA)  to 
return  a  net  of  266  square  miles  of  airspace  back  to  the  National  Airspace  System  (NAS)  while 
addmg  81  square  miles  to  Reveille  MOA.  Addifionall^the  Reveille  i\ir  Tmffic  Controlled 
Assigned  Airopooe  (ATCAA)  would  be  raicad  to  60,000  foot  whan  Reveille  io  ootivo. 
€3ommefeial  jet  traffic  would  utiligc^c  A^  Naripotion  Svntem  fRNA V)  nlimiunring  nniiifii.dic 
between  military  and  eonunoroiol  oireraft;* 

ft 

Alternative would  also  reconfigure  the  Reveille  MOA  by  returning  488  square  miles  to  the 
NAS,  but  not  add  any  airspace  to  the  Reveille  MOA.  This  aotion  would  mioe  the  oeiling-ef- 
Roveillo  ATCAj\  to  unlimited  when  Reveille  io  active. 

The  No  Action  Alternative  would  keep  the  airspace  configuration  as  it  is  currently.  The  No— 
Action  Altemativo  would  not  alleviate  any  oonflioto  between  military  and  onmmmininl  mratieft 

3.  Summary  of  Environmental  Impacts 

Implementation  of  the  Proposed  Action,  Alternative  A  and  the  No  Action  Alternative  would  have 
minor  impacts  on  the  noise  environment,  a  beneficial  impact  to  safety,  and  a  slight  impact  to 
biological  resources.  None  of  these  impacts  would  result  in  significant  impacts  to  human  health 
and  the  natural  enviroiunent. 


t4 

<0 


4.  Conclusion 

On  the  basis  of  the  findings  of  the  Environmental  Assessment,  no  significant  impact  is 
anticipated  for  the  Proposed  Action,  Alternative  A  or  the  No  Action  Alternative  on  human  health 
or  the  natural  environment.  A  Finding  of  No  Sigmficant  Impact  is  warranted  and  an 
Environmental  Impact  Statement  is  not  requir«i  for  this  action. 


/6>  ZC02. 
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Colonel,  USAF 
Vice  Commander 
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Vice  Conmander 


ENVIRONMENTAL  ASSESSMENT  FOR  CHANCffiS  TO  REVEILLE  AIRSPACE  AT  NEVADA  TEST  AND  TRAINING  RANGE 


ENVIRONMENTAL  ASSESSMENT  FOR  CHANGES  TO  REVEILLE  AIRSPACE  AT  NEVADA  TEST  AND  TRAINING  RANGE 


TABLE  OF  CONTENTS 

1.  PURPOSE  OF  AND  NEED  FOR  ACTION  1 

1.1.  Introduction  1 

1.2.  Purpose  of  the  Proposed  Action  2 

1.3.  Need  for  the  Proposed  Action  2 

1.4  Objectives  of  the  Proposed  Action  2 

1.5  Scope  of  Analysis  3 

2.  ALTERNATIVES  INCLUDING  THE  PROPOSED  ACTION  3 

2.1.  Description  of  Alternatives,  Including  the  Proposed  Action  and  No  Action  3 

2.1.1.  Alternative  A  -  No  Action  3 

2.1.2.  Alternative  B  -  Proposed  Action  3 

2.1.3.  Alternative  C  -  Three  Step  Action  8 

2.1.4.  Alternatives  Eliminated  from  Further  Consideration  8 

3.  AFFECTED  ENVIRONMENT  AND  ENVIRONMENTAL  CONSEQUENCES  9 

3.1.  Description  of  Area  9 

3.2.  Noise  10 

3.2.1.  Alternative  A  -  No  Action  10 

3.2.2.  Alternative  B  -  Proposed  Action  14 

3.2.3.  Alternative  C  -  Three  Step  Action  14 

3.3.  Biological  Resources  14 

3.3.1.  Alternative  A  -  No  Action  14 

3.3.2.  Alternative  B  -  Proposed  Action  15 

3.3.3.  Alternative  C  -  Three  Step  Action  16 

3.4.  Cultural  Resources  16 

3.4.1.  Alternative  A  -  No  Action  16 

3.4.2.  Alternative  B  -  Proposed  Action  17 

3.4.3.  Alternative  C  -  Three  Step  Action  17 

3.5.  Air  Quality  17 

3.5.1.  Alternative  A  -  No  Action  17 

3.5.2.  Alternative  B  -  Proposed  Action  18 

3.5.3.  Alternative  C  -  Three  Step  Action  18 

4.  REFERENCES  19 

5.  LIST  OF  PREPARERS  19 

6.  COOPERATING  AGENCY  STATUS  19 

APPENDIX  A  -  LIST  OF  ACRONYMS  A-1 

APPENDIX  B  -  SITE  PHOTOGRAPHS  B-1 

APPENDIX  C  -  AIRCRAFT  NOISE  ANALYSIS  C-1 

APPENDIX  D  -  SPECIES  LIST  D-1 

APPENDIX  E  -  AGENCY  COORDINATION  AND  PUBLIC  COMMENTS  E-1 


ii 

ENVIRONMENTAL  ASSESSMENT  FOR  CHANGES  TO  REVEILLE  AIRSPACE  AT  NEVADA  TEST  AND  TRAINING  RANGE 


ENVIRONMENTAL  ASSESSMENT  FOR  CHANGES  TO  REVEILLE  AIRSPACE  AT  NEVADA  TEST  AND  TRAINING  RANGE 


1.  PURPOSE  OF  AND  NEED  FOR  ACTION 
1.1.  Introduction 

The  United  States  Air  Foree  uses  Military  Operations  Areas  (MOAs)  and  Air  Traffie 
Control  Assigned  Airspaee  (ATCAA),  for  testing  and  training  airerews.  Military 
Operations  Areas  are  designated  speeial  use  airspaee  (SUA)  areas  below  18,000  feet 
(FL180)  designed  to  separate  or  segregate  eertain  non-hazardous  military  aetivity  from 
non-partieipating  aireraft.  ATCAAs  are  designed  for  non-hazardous  flight  activity  in  the 
high  altitude  environment  from  FL180  and  up.  Due  to  the  fact  that  MOAs  by  regulatory 
requirements  are  limited  to  a  ceiling  of  up  to,  but  not  including  FL180,  an  overlying 
ATCAA  associated  with  the  MOA  is  critical  to  provide  a  seamless  operating 
environment  for  aircraft  transitioning  from  low  to  high  altitude  stratums.  This  is 
especially  true  in  airspace  in  which  high  performance  aircraft  routinely  operate.  It  is 
understood  that  the  ATCAAs  referenced  in  this  document  are  not  special  use  airspace, 
and  as  such,  are  not  an  actual  part  of  the  airspace  proposal.  They  are  however,  an  integral 
part  of  the  overall  airspace  utilized  by  the  military.  The  discussion  of  ATCAAs  in  this 
document  is  necessary  to  provide  an  accurate  portrayal  of  the  overall  project. 

The  two  MOA/ ATCAAs  associated  with  the  Nevada  Test  and  Training  Range  (NTTR) 
complex  are  Desert  and  Reveille.  The  Desert  and  Reveille  MOAs  are  immediately 
adjacent  to  each  other,  but  the  boundaries  are  not  concurrent  on  the  eastern  and  western 
most  sides.  The  overlying  Desert  and  Reveille  ATCAAs  are  also  adjacent  to  each  other, 
overlying  the  MOAs,  with  the  difference  occurring  in  the  altitude  configuration.  Desert 
MOA/ATCAA,  when  combined,  has  a  ceiling  of  unlimited,  not  constrained  by  an  upper 
altitude  other  than  the  capability  of  the  aircraft  using  the  airspace.  However,  Reveille 
MOA/ATCAA,  when  combined,  has  a  ceiling  of  23,000  feet  (FL  230)  or  26,000  feet  (FL 
260),  depending  on  training  or  test  mission.  The  difference  in  altitude  ceilings  between 
Desert  and  Reveille  creates  an  uneven  shelf  that  is  extremely  difficult  to  navigate  and 
negatively  impacts  every  training  exercise  and  force-on-force  test  conducted  in  the 
NTTR.  As  aircrews  navigate  from  the  southern  Desert  MOA/ATCAA  area  north  into 
Reveille  MOA/ATCAA  area,  spill  outs  become  more  likely.  This  is  due  primarily  to  the 
fact  that  the  aircraft  using  these  areas  are  high  performance,  traveling  at  very  high  speeds 
and  the  uneven  “shelf’  greatly  increases  the  airspace  complexity  for  the  pilot.  This 
altitude  shelf  is  the  number  one  determinant  factor  in  most  of  the  spill  outs  north  of  the 
Desert  MOA/ATCAA.  Spill  outs  are  defined  as  “unauthorized  excursions  from  an 
approved  operating  area.”  They  present  a  potential  hazard  to  flying  safety  with  civil 
aircraft  flying  enroute  through  Reveille  on  the  current  jet  route  structure  (J-58/80). 

The  proposed  action  would  be  to  reconfigure  the  Reveille  MOA  boundary.  The  northern 
boundary  of  Reveille  MOA  would  move  south  to  align  with  37°14’  from  its  current 
location.  This  would  return  348  square  miles  of  airspace  to  the  National  Airspace  System 
(NAS).  Two  small  triangles  would  be  added  to  Reveille  MOA  at  the  east  and  west  sides 
of  Reveille.  These  two  triangles  would  add  82  square  miles  to  SUA,  resulting  in  a  net 
return  of  266  miles  total  to  the  NAS.  Reveille  MOA  would  be  segregated  into  two 
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separate  areas,  Reveille  North  and  Reveille  South.  The  division  of  Reveille  into  two 
separate  areas  provides  for  more  realistie  and  effieient  airspaee  utilization  by  allowing  a 
method  to  sehedule  and  aetivate  only  that  airspace  needed  to  complete  mission 
requirements.  Under  the  current  configuration  of  a  single  MOA,  this  is  not  possible. 

1.2.  Purpose  of  the  Proposed  Action 

The  three  primary  purposes  of  the  proposed  action  are: 

•  To  enhance  aviation  safety  by  reducing  the  number  of  spill  outs  into  the  NAS; 

•  To  provide  a  smoother  transition  for  aircrews  between  the  Desert  and  Reveille  MO  As 
and  adjacent  restricted  areas;  and 

•  To  enhance  system  efficiency  and  airspace  access  by  reducing  the  overall  size  of  the 
Reveille  MOA  and  dividing  it  into  two  sections,  Reveille  MOA  North  and  Reveille 
MOA  South. 

1.3.  Need  for  the  Proposed  Action 

Since  the  end  of  the  Cold  War  and  U.S.  involvement  in  action  since  the  Gulf  War,  our 
tactics  have  changed  to  the  point  where  our  current  airspace  configuration  does  not  meet 
our  mission  requirements,  specifically  to  ensure  mission  success  and  the  survival  of  our 
aircrews  and  aircraft.  This  action  is  needed  to  provide  aircrews  with  realistic  training 
scenarios.  Reconfiguring  the  airspace  would  allow  aircrews  to  simulate  actual  battle 
conditions  without  the  restrictions  imposed  by  the  current  airspace  configuration.  During 
exercises,  U.S.  and  NATO  aircrews  fight  against  “enemy”  aircraft  often  requiring  the 
aircrews  to  perform  evasive  maneuvers.  The  current  airspace  configuration  is  too  narrow 
to  execute  the  assigned  test  and  training  missions.  Tactics  are  limited  not  by  mission 
requirements,  but  by  the  20-mile  wide  surface  to  infinity  area  that  currently  exists. 

Current  airspace  configuration  becomes  a  funnel  and  is  not  realistic  compared  to 
operations  in  combat  theaters,  i.e..  Southern  and  Northern  Watch.  The  goal  is  to  develop 
and  validate  tactics  so  aircrews  can  apply  what  they  learn  to  actual  combat  situations. 

The  current  airspace  configuration  hampers  efforts  to  practice  realistic,  high  fidelity 
training,  which  requires  aircrews  to  practice  in  the  full  spectrum  of  offensive  and 
defensive  weapons  employment,  tactics,  and  counter-measures.  Likewise,  aircrews 
simulating  adversaries  must  alter  their  tactics  and  replicate  enemy  tactics,  weapons 
employment,  and  countermeasures.  Additionally,  this  airspace  action  will  also  help 
alleviate  airspace  spill  outs..  This  action  would  vastly  increase  flight  safety  for  all  aircraft 
that  use  the  MOA  and  adjacent  airspace. 

1.4  Objectives  of  the  Proposed  Action 

The  objective  of  the  proposed  action  is  to  provide  a  long  term  training  solution  for  the 
NTTR,  while  ensuring  airspace  access  by  non-military  users.  The  proposed  action  would: 

•  Create  a  realistic  training  area  for  aircrew  combat  training  and  testing. 

•  Increase  realistic  training  opportunities 

•  Improve  training  scenarios 

•  Optimize  range  time 

•  Reduce  safety  risks 

2 

ENVIRONMENTAL  ASSESSMENT  FOR  CHANGES  TO  REVEILLE  AIRSPACE  AT  NEVADA  TEST  AND  TRAINING  RANGE 


ENVIRONMENTAL  ASSESSMENT  FOR  CHANGES  TO  REVEILLE  AIRSPACE  AT  NEVADA  TEST  AND  TRAINING  RANGE 


•  Provide  a  route  for  non-partieipating  aireraft  to  file  to  avoid  Reveille  when  it  is 
active. 

•  Return  a  net  total  of  266  square  miles  of  existing  SUA  back  to  the  NAS. 

1,5  Scope  of  Analysis 

This  document  reviews  impacts  related  to  the  proposed  action  such  as  the  Air  Installation 
Compatibility  Use  Zone  (AICUZ),  air  quality,  water  quality,  occupational  health, 
hazardous  materials,  natural  and  cultural  resources,  and  environmental  concerns.  Issues, 
which  were  determined  to  have  an  environmental  effect,  were  noise  and  biological 
resources.  The  remaining  environmental  issues  were  determined  to  be  unaffected. 

Effects  of  the  proposed  action  would  be  confined  to  the  low  populated  areas  adjacent  to 
the  NTTR  and  would  not  reach  any  populated  area;  therefore  Environmental  Justice  and 
Socioeconomic  effect  issues  are  not  discussed  in  this  document. 


2.  ALTERNATIVES  INCLUDING  THE  PROPOSED  ACTION 

2.1.  Description  of  Alternatives,  Including  the  Proposed  Action  and  No 
Action 

2.1,1.  Alternative  A  -  No  Action 

Under  this  alternative,  J58/80  remain  published  through  the  Reveille  ATCAA  and 
the  Reveille  ceiling  would  remain  no  higher  than  EE260  as  shown  in  Eigure  1. 

The  altitude  shelf  between  Desert  and  Reveille  MOA/ATCAAs  would  not 
change.  Therefore,  the  testing  and  training  capabilities  in  NTTR  airspace  would 
continue  to  be  negatively  impacted  and  would  become  severely  impacted  with 
arrival  of  the  E-22.  Additionally,  flight  safety  issues  will  remain  a  concern  to  the 
aircrews,  USAE  and  EAA  air  traffic  controllers  because  of  the  spillout  potential 
on  the  northern  boundary  of  Desert  MOA/ ATCAA.  Eurthermore,  Salt  Eake  City 
Air  Route  Traffic  Control  Center  (ARTCC)  has  made  it  very  clear  that  they  will 
not  approve  higher  than  EE260  in  Reveille  ATCAA  for  future  NTTR  operations 
unless  a  plan  is  developed  that  will  ensure  a  more  efficient  use  of  Reveille 
airspace. 


2,1,2,  Alternative  B  -  Proposed  Action 

The  proposed  action  would  be  to  reconfigure  the  Reveille  Military  Operations 
Area  (MOA).  Reveille  MOA  would  be  split  into  two  MO  As,  Reveille  South  and 
Reveille  North.  Reveille  South  would  be  the  portion  of  the  existing  Reveille  south 
of  the  38th  Parallel  with  the  addition  of  a  31  square  mile  triangle  on  the  west  side. 
Reveille  North  would  be  reconfigured  as  shown  on  Eigure  2.  The  coordinates  of 
the  reconfigured  MOA  would  be  (starting  from  west  to  east)  37°53’N,  1 16”50’W 
then  northeast  to  38‘’14’N,  1 16°19’W  then  due  east  to  38°14’N,  1  IS^OO’W  then 
southeast  to  38°01  ’N,  1 14°12’W  then  southwest  to  37‘’53’N,  1 16°1 1  ’W  and  then 
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due  west  to  37°53’N,  1 16°50’W.  Reveille  North  would  return  348  square  miles  of 
airspaee  to  the  NAS  and  add  5 1  square  miles  to  the  MOA  on  the  eastern  side  of 
Reveille  North.  The  net  result  would  be  82  square  miles  would  be  added  to  the 
MO  As  and  348  square  miles  would  be  returned  for  a  net  return  of  266  square 
miles  to  the  National  Airspaee  System.  In  addition,  the  ceiling  of  Reveille  North 
and  South  would  be  raised  to  60,000  feet  when  activated.  This  would  eliminate 
the  “shelf’  which  causes  numerous  problems. 

Flying  activities  in  the  additions  to  the  MOA  would  be  similar  to  the 
flying  activities  already  occurring  in  the  MOA.  The  east  triangle  would  be  used  in 
conjunction  with  the  marshalling  area  in  the  east  subdivision  of  Caliente.  In  most 
cases  the  aircraft  are  at  or  above  10,000’msl  subsonic,  in  orbit  patterns  waiting  for 
the  exercise  to  start.  In  addition,  there  is  a  published  air-refueling  anchor  at 
FL190  to  FL230  in  the  same  general  area.  This  small  addition  to  Reveille  will 
enhance  safety  by  preventing  aircraft  spill  outs  in  the  marshalling  area  below 
FL180.  Since  the  aircraft  in  the  marshalling  area  are  the  same  aircraft  that  use  the 
air-refueling  anchor,  the  numbers  and  types  of  aircraft  in  this  triangle  should  be 
about  the  same  as  currently  fly  in  that  area.  As  a  general  rule,  aircraft  marshalling 
means  setting  themselves  up  for  a  battle  and  normally  do  not  fly  supersonic  or 
low-level  while  marshalling.  Supersonic  flight  is  not  intended  within  the  two 
triangular  additions. 

The  West  triangle  will  be  used  much  the  same  as  the  east  triangle.  Currently  the 
Red  Force  aircraft  use  R4809  for  regeneration.  We’ve  had  several  spill  outs  of 
Red  Force  aircraft  trying  to  regenerate  through  R4809  to  Reveille.  By  adding  this 
triangle  to  Reveille,  this  spill  out  problem  would  be  resolved  enhancing  flying 
safety.  In  most  cases  the  number  of  aircraft  that  fly  Adversary  Air  is  eight  to 
twelve  F-16,  F-15,  and  or  F-18’s.  This  area  will  be  used  for  Adversary  Aircraft, 
orbiting  or  transitioning  to  and  from  Reveille  and  R4809  at  and  above  6,000’msl 
subsonic. 
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Figure  1  -  No  Action  Aiternative  showing  the  current  airspace  configuration 
of  the  Nevada  Test  and  Training  Range  Compiex 
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2.1,3,  Alternative  C  -  Three  Step  Action 

Alternative  C  would  be  a  three-step  aetion.  Step  1  would  be  to  move  the  northern 
boundary  of  Desert  MOA/ATCAA  to  the  38°  OO'N  parallel.  This  would  result  in 
528  square  miles  of  airspaee  being  transferred  from  the  Reveille  MOA  to  the 
Desert  MOA/ATCAA.  The  Desert  MOA/ATCAA  boundary  ehange  would  not 
ehange  the  aireraft  traflie  flow,  type  of  aireraft,  or  the  aireraft  traffie  volume 
inside  the  NTTR. 

Step  2  would  be  to  reduee  the  northern  boundary  of  Reveille  MOA/ATCAA 
between  points  38°  14'  N,  115°  28'  W  and  38°  1 1'  N,  1 14°  38'  W.  The  eeiling  in 
Reveille  would  inerease  to  unlimited  when  Reveille  is  aetivated.  Consequently, 
the  aireraft  noise  would  not  inerease  sinee  the  training  altitudes  would  be  more 
dispersed.  This  ehange  eliminates  the  northeast  eorner  of  the  eurrent 
eonfiguration  of  Reveille  MOA/ATCAA  and  would  ereate  a  uniform  altitude 
eeiling  eonsistent  with  the  rest  of  the  NTTR.  This  would  return  488.25  square 
miles  of  airspaee  to  the  National  Airspaee  System.  The  inerease  of  eeiling  to 
unlimited  would  eliminate  the  leading  reason  for  boundary  spillouts  in  the  NTTR, 
the  altitude  shelf  between  Desert  and  Reveille. 

Finally,  step  3  would  be  to  establish/reroute  jet  routes  J58/80  between  Mt  Wilson 
(ILC)  and  Coaldale  (OAL).  The  move  will  inerease  the  route  by  4.75  miles  and 
will  eompletely  remove  the  jet  routes  from  the  Reveille  MOA/ATCAA  airspaee. 
This  aetion  will  ensure  that  no  less  than  a  five-mile  separation  exists  between  the 
newly  established  jet  routes  and  the  north  boundary  of  Reveille  MOA/ATCAA. 

By  eombining  steps  one,  two  and  three,  safety  will  inerease  along  the  busiest  jet 
route  eonneeting  the  eastern  U.S.  to  the  San  Franeiseo  Bay  area  and  will 
maximize  the  airspaee  use  and  training  time.  The  eonfiguration  of  Alternative  C  is 
shown  on  Figure  3.  If  this  airspaee  aetion  is  approved,  there  will  be  528  square 
miles  of  airspaee  transferred  from  the  Reveille  MOA  to  the  Desert  MOA/ATCAA 
and  488.25  square  miles  of  Reveille  MOA  will  be  returned  to  the  National 
Airspaee  System.  The  numbers  and  types  of  aireraft  using  the  Desert  and  Reveille 
MOA/ATCAA  would  not  ehange  beyond  the  levels  deseribed  in  the  Nellis  Range 
Renewal  EIS  and  the  F-22  Beddown  EIS. 


2,1.4.  Alternatives  Eliminated  from  Further  Consideration 

Alternative  was  eonsidered  that  would  reloeate  ILC  north  of  its  present  loeation 
and  reroute  J58/80  North  of  the  Reveille  MOA/ATCAA,  and  raise  the  height  of 
the  Reveille  MOA/ATCAA  to  unlimited.  This  alternative  would  meet  the  needs 
of  the  NTTR  users.  Reveille  would  remain  the  same  size  and  J58/80  would  be 
outside  of  Reveille  MOA/ATCAA.  This  alternative  would  offer  both  high  and 
low  altitude  training  and  testing  seenarios  and  eliminates  the  shelf  However,  this 
proposal  would  require  finding  another  mountain  peak  well  north  of  the  eurrent 
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location  that  would  be  high  enough  for  line-of-sight  radio  signal  reeeption. 
Additionally,  onee  the  site  is  seleeted,  a  road  would  be  built  to  the  site,  and 
commereial  electrical  power  installed.  The  Nellis  98  Range  Wing  estimates  cost 
for  this  action  would  exceed  five  million  dollars.  More  importantly,  the  mountain 
ranges  north  of  the  NTTR  are  in  Wilderness  Areas,  Wilderness  Study  Areas,  or 
are  otherwise  considered  to  be  environmentally  sensitive  publie  lands.  This 
alternative  was  considered  but  eliminated  from  further  analysis  beeause  the 
Alternative  B  and  Alternative  C  would  achieve  the  desired  results  without 
resulting  in  ground  disturbing  activities. 


3.  AFFECTED  ENVIRONMENT  AND  ENVIRONMENTAL 
CONSEQUENCES 

The  Proposed  Action  and  Alternative  C  involve  only  airspace  usage  and  do  not  involve 
ground-disturbing  activities.  The  flying  aetivities  associated  with  the  Proposed  Action 
and  Alternatives  would  be  eonsistent  with  the  flying  activities  currently  oeeurring  in  the 
Reveille  and  Desert  MO  As.  The  published  allowable  usage  for  Reveille  MOA  has  a 
floor  of  100  feet  above  ground  level  (AGL)  for  subsonic  over- flights  and  5000  feet  AGL 
for  supersonic  flights.  The  additional  airspace  deseribed  in  the  Proposed  Action  would 
be  consistent  with  the  limits  and,  on  occasion,  a  low-flying  aircraft  (subsonic)  and/or  a 
higher  altitude  supersonie  over  flight  could  occur  in  the  proposed  action  area.  Sinee  the 
flying  activities  are  generally  higher  altitude  for  marshalling  and  transiting,  low-level 
flights  and  sonic  booms  are  expected  to  be  rare.  This  Environmental  Assessment  focuses 
on  potential  impact  categories,  whieh  have  a  potential  to  be  affeeted.  These  impact 
categories  areas  have  been  determined  to  be  noise  and  the  assoeiated  impaets  to 
biologieal  resourees  and  air  safety. 

3.1.  Description  of  Area 

The  Reveille  MOA  is  loeated  in  south-central  Nevada  in  portions  of  Nye  and  Lincoln 
Counties.  The  area  is  typieal  of  basin  and  range  eharacteristies  assoeiated  with  the  Great 
Basin.  The  base  elevation  of  the  area  is  5000  feet  above  Mean  Sea  Level  (MSL)  to  6000 
MSL  with  a  few  higher  elevation  mountain  ridges.  The  land  use  areas  contained  within 
the  Reveille  MOA  are  grazing  cattle  and  open  desert. 
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3.2.  Noise 

3.2.1.  Alternative  A  -  No  Action 
Affected  Environment 

Noise  levels 

Flying  aetivities  in  the  MOA/ATCAA  that  generate  noise  levels  are 
predominately  from  subsonie  noise  from  aireraft  overflights  and  sonic  booms 
generated  by  supersonic  flight.  Historical  airspace  usage  figures  range  from 
200,000  to  300,000  sortie-operations  annually.  A  sortie-operation  is  defined  as  a 
transit  through  an  airspace  subdivision.  For  example,  a  flight  that  originates  from 
Nellis  AFB  that  transits  through  Desert  MOA  to  Reveille  MOA  to  R4809  to 
RVland  returns  the  opposite  path  would  constitute  seven  sortie-operations.  This 
methodology  is  used  because  the  records  that  track  airspace  scheduling  and  usage 
are  recorded  in  this  manner. 

Noise  generated  by  aircraft  overflights  changes  continually.  As  an  aircraft 
approaches,  the  noise  level  begins  at  ambient  level  and  increases  to  a  maximum 
level  as  the  aircraft  reaches  its  closest  point  and  falls  back  to  ambient  as  the  plane 
flies  away.  Military  aircraft  can  fly  low  and  fast  causing  the  sound  level  to  rise 
from  ambient  to  the  maximum  level  very  quickly. 

Sonic  booms  occur  when  an  aircraft  exceeds  the  speed  of  sound  causing  a 
pressure  wave.  Sonic  booms  generally  occur  over  a  short  period  of  time  and  at  a 
broader  frequency  range  than  subsonic  overflights.  The  following  analyses  were 
reproduced  from  the  F-22  Force  Development  Evaluation  and  Weapons  School 
Beddown  Environmental  Impact  Statement  (USAF,  1999).  The  following 
describes  “baseline”  conditions  that  are  the  noise  conditions  occurring  presently 
and  the  “projected”  conditions  after  the  F-22  program  gets  fully  implemented  in 
2008  and  the  noise  conditions  for  Alternatives  A,  B  and  C.  For  the  purposes  of 
the  No  Action  alternatives  and  baseline  conditions  for  the  Alternative  B  and 
Alternative  C,  the  Proposed  F-22  noise  levels  will  be  used  as  the  baseline 
conditions. 

Noise  Modeling:  Assessment  of  the  effect  of  F-22  sortie-operations  on  noise 
within  the  NTTR  involved  incorporating  surrogate  noise  data  and  flight  profiles 
for  the  F-22  with  the  baseline  data  for  all  other  aircraft.  The  same  models 
(MR_NMAP  and  BOOMAP)  were  used  to  model  subsonic  and  supersonic  noise 
in  the  affected  airspace.  Operations  within  subdivisions  of  the  airspace  were 
distributed  according  to  the  pattern  of  use  of  F-15Cs. 

Noise  Environment:  Table  3.2-1  shows  SELs  for  subsonic  noise  for  several 
aircraft,  including  the  E-22.  Current  data  indicated  that  E-22  noise  levels  (SEEs) 
would  be  higher  at  altitudes  below  5,000  feet  AGE  than  most  other  aircraft 
commonly  using  the  NTTR.  Given  that  most  E-22  flight  activity  would  occur 
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above  10,000  feet  AGL,  no  notieeable  differenee  is  expeeted.  Table  3.2-1  show 
sub-sonie  noise  levels  for  the  airspaee  units  (Restrieted  Areas,  MOAs  and  all 
subdivisions)  on  the  NTTR.  Projeeted  F-22  noise  levels  would  not  measurably 
differ  from  baseline  eonditions.  Two  faetors  aecount  for  this  laek  of  change. 
First,  the  sortie-operations  projected  for  the  F-22  would  represent  13  and  9 
percent  of  total  sortie-operations  in  the  NTTR  under  low-  and  high-use 
conditions,  respectively.  Second,  the  F-22s  would  operate  predominantly  (89 
percent)  at  altitudes  above  10,000  feet  AGL.  At  these  altitudes,  neither  the  noise 
level  nor  the  startle  effect  would  be  noticeably  different  from  existing  conditions. 


Table  3.2-1.  Sound  Exposure  Levels  (SEE)  in  dB  at  Various  Altitudes  in  the  NTTR* 

Altitude  in  Feet  Above  Ground  Level 

Aircraft  Type 

300 

500 

1,000 

2,000 

5,000 

10,000 

20,000 

B-IB 

II5 

II2 

107 

lOI 

92 

82 

69 

F-15C 

II6 

II2 

107 

lOI 

90 

80 

65 

F-16 

106 

103 

98 

91 

81 

70 

56 

A-10 

99 

95 

89 

82 

72 

63 

53 

C-130 

99 

96 

91 

85 

77 

69 

61 

F-22** 

118 

II4 

108 

102 

92 

83 

73 

*  Level  flight,  steady  high-speed  conditions 
**  Projected  based  on  F-18  aircraft 

During  air  combat  maneuvering,  the  F-22  is  estimated  to  be  supersonic 
approximately  10  percent  of  the  time.  Figures  3.2-2  and  Table  3.2-3  show  CDNL 
for  the  Proposed  F-22  Beddown  and  Alternative  A,B  and  C.  Airspace  units  not 
shown  are  subject  to  CDNL  of  less  than  45  dB  or  not  authorized  for  supersonic 
flight.  Sonic  boom  levels  and  frequency  of  occurrence  would  be  slightly  higher 
than  baseline  conditions.  Coyote  and  Elgin  would  experience  the  largest  change, 
with  a  1-3  CDNL  increase  and  4  to  6  additional  sonic  booms  per  month.  All  other 
affected  airspace  would  be  subject  to  increases  of  less  than  1  CDNL  and  less  than 
1  sonic  boom  per  month.  Combined  subsonic  and  supersonic  noise  is  present  in 
Table  3.2-4.  Combined  noise  would  increase  at  most  by  1  DNL.  In  most  areas, 
noise  would  not  increase  at  all. 

Land  Use  and  Management:  Under  the  Proposed  Action,  land  status  and  land- 
use  patterns  within  the  NTTR  would  not  be  altered.  Since  land  uses  in  this  area 
have  remained  the  same  for  many  years  and  have  been  exposed  to  aircraft 
operations  since  the  formation  of  Nellis  AFB  in  1940s,  the  changes  in  use 
associated  with  the  proposed  beddown  have  a  negligible  potential  to  impact  land 
use.  Furthermore,  subsonic  noise  levels  would  not  change  under  the  Proposed 
Action. 
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Table  3.2-2.  Baseline  (Pre  F-22)  and  Projected  (Inclnding  F-22  and  Alternatives  A,  B  and  C)  Snbsonic 

Noise  Levels  in  tbe  NTTR 

200,000  Sortie-Operations  300,000  Sortie-Operations 


Airspace 

Baseline 

Projected 

Baseline 

Projected 

Caliente 

54 

54 

56 

56 

Coyote 

57 

57 

59 

59 

Elgin 

46 

46 

47 

47 

Reveille 

54 

54 

56 

56 

R61 

53 

53 

55 

55 

R62 

53 

53 

55 

55 

R63 

53 

53 

55 

55 

R64 

53 

53 

55 

55 

R65 

53 

53 

55 

55 

Alamo 

53 

53 

55 

55 

EC  South 

52 

52 

54 

54 

Pahute  Mesa 

53 

53 

54 

54 

R71 

53 

53 

55 

55 

R74 

60 

60 

62 

62 

R75 

61 

61 

63 

63 

R76 

58 

58 

60 

60 

R4808W‘ 

46 

46 

47 

47 

R4808E' 

<45 

<45 

<45 

<45 

R4809A 

49 

49 

51 

51 

EC  East 

55 

55 

57 

57 

EC  West 

56 

56 

57 

57 

*  Not  part  of  NTTR  airspace;  DoE  airspace  over  the  NTS 
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Table  3.2-3.  Baseline  (Pre  F-22)  and  Projected  (Including  F-22  and  Alternatives  A,  B, 

and  C)  Sonic  Boom  Levels  and  Frequency 

200,000  Sortie-Operations 

300,000  Sortie-Operations 

Baseline 

Projected 

Baseline 

Projected 

Airspace 

CDNL 

Booms  per 
Month 

CDNL 

Booms  per 
Month 

CDNL 

Booms  per 
Month 

CDNL 

Booms 
per  Month 

Elgin 

54 

20 

55 

24 

56 

30 

57 

35 

Coyote 

48 

4 

51 

10 

50 

7 

52 

12 

Reveille 

<45 

<2 

45 

2 

<45 

<2 

45 

2 

EC  East* 

<45 

<2 

45 

2 

<45 

<2 

46 

2 

R74* 

<45 

<2 

45 

2 

<45 

<2 

46 

2 

*  Restricted  access 

Table  3.2-4.  Combined  DNL  and  CDNL^  Noise  Levels  under  Baseline  (Pre  F-22)  and 
Projected  (Including  F-22  and  Alternatives  A,  B,  and  C) 

200,000  Sortie-Operations 

300,000  Sortie-Operations 

Airspace 

Baseline  DNL 

Projected  DNL 

Baseline  DNL 

Projected  DNL 

Elgin 

58 

59 

60 

60 

Coyote 

58 

59 

60 

60 

R74 

60 

60 

62 

62 

Reveille 

54 

54 

56 

57 

EC  West 

56 

56 

57 

58 

*  Ldnmr  equivalents  for  CDNL  calculated  by  correlating  CDNL  values  to  Schultz  Curve  (see  Appendix  D). 

Increases  in  supersonic  flight  activity  would  result  in  a  minimal  inerease  in  the 
number  of  sonie  booms  experienced  at  ground  level.  Inereases  in  sonie  booms  in 
Range  74  would  not  affeet  land  use  beeause  the  area  is  already  restricted  from 
public  access.  Since  the  inerease  in  sonie  booms  beneath  portions  of  the  Desert 
MOA  are  minimal,  and  since  the  intensity  of  booms  reaching  the  ground  would 
be  similar  to  the  intensity  under  existing  eonditions,  impacts  to  land  use  resulting 
from  sonic  boom  exposure  would  be  insignificant. 

Similarly,  management  plans  for  the  lands  underlying  the  NTTR  should  not 
require  amendment.  Current  land  management  plans  and  praetices  recognize  the 
military  activities  associated  with  NAFR.  The  nature  and  extent  of  those 
activities  will  not  be  altered  substantially  under  the  Proposed  Action. 
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Environmental  Consequences 

The  No  Action  alternative  would  not  change  airspace  or  airspace  usage;  therefore, 
conditions  would  remain  as  described  above. 

3.2.2.  Alternative  B  -  Proposed  Action 
Affected  Environment 

The  Alternative  B  would  return  348  square  miles  of  Reveille  MOA  to  the  NAS 
and  add  82  square  miles  to  Reveille  MOA.  At  the  same  time,  the  Reveille 
ATCAA  would  be  raised  to  60,000  feet  doubling  the  volume  of  the  airspace. 

There  would  be  reduced  ground  footprint  area,  but  an  increase  in  volume  of 
airspace  associated  with  the  Alternative  B  and  a  constant  number  of  aircraft  using 
the  MOA.  Noise  levels  associated  with  the  proposed  action  would  be  as 
described  in  Section  3.2.1. 

Environmental  Consequences 

Noise  and  sonic  boom  levels  in  the  existing  Reveille  MOA  and  the  82  square 
miles  added  to  Reveille  MOA  would  be  the  same  as  existing  conditions  or 
slightly  less  than  existing  conditions  as  described  in  the  No  Action  alternative. 
Additionally,  the  348  square  miles  of  airspace  being  returned  would  no  longer  be 
impacted  by  overflights  and  sonic  booms.  In  this  alternative,  there  are  three 
families  living  under  the  eastern  addition  to  Reveille  and  one  rancher  under  the 
western  addition.  The  families  would  be  exposed  to  sound  and  sonic  booms 
levels  described  above.  On  28  February  2002,  the  families  were  visited  by  Mr. 
Roger  Schofield  of  the  98  Range  Wing  and  were  briefed  regarding  the  proposed 
action.  In  general,  the  families  were  “strong  supporters”  of  Nellis’  mission. 

3.2.3,  Alternative  C  -  Three  Step  Action 
Affected  Environment 

Similar  to  the  Alternative  B,  Alternative  C  would  also  decrease  the  footprint  area 
and  increase  the  volume  without  changing  the  number  of  aircraft  in  the  airspace. 
Noise  levels  would  be  as  described  in  Section  3.2.1. 

Environmental  Consequences 

The  noise  and  sonic  boom  levels  would  also  remain  consistent  with  the  existing 
conditions  described  in  the  No  Action  Alternative.  Alternative  C  does  not  add 
any  footprint  to  Reveille;  therefore  there  would  be  no  additional  noise  receptors 
due  to  this  alternative. 


3.3.  Biological  Resources 

3,3.1.  Alternative  A  -  No  Action 
Affected  Environment 

14 

ENVIRONMENTAL  ASSESSMENT  FOR  CHANGES  TO  REVEILLE  AIRSPACE  AT  NEVADA  TEST  AND  TRAINING  RANGE 


ENVIRONMENTAL  ASSESSMENT  FOR  CHANGES  TO  REVEILLE  AIRSPACE  AT  NEVADA  TEST  AND  TRAINING  RANGE 


The  area  is  loeated  within  the  Great  Basin,  a  physiographie  region  with  no 
external  drainage  eharaeterized  by  “basin  and  range”  topography,  in  whieh 
hydrographieally  isolated  basins  or  valleys  are  separated  by  north-south  trending 
low  mountain  ranges.  Preeipitation  in  the  Great  Basin  Desert  consists  primarily 
of  winter  snow  and  summer  thunderstorms. 

In  general,  vegetation  varies  geographically  and  with  elevation.  The  proposed 
action  occurs  within  the  Black  Sagebrush  Plant  Community.  Black  Sagebrush 
(Artemisia  nova)  is  the  dominant  shrub  species  with  Shadscale  (Atriplex 
confertifolia)  as  the  subdominant  species.  Other  plant  species  include  Yellow 
Rabbitbrush  (Chrysothamnus  visciflorus)  and  Nevada  Jointfur  (Ephedra 
nevadensis). 

The  Great  Basin  Desert  supports  a  variety  of  mammal,  bird,  and  reptile  species. 
Big  game  animals  managed  by  the  Nevada  Division  of  Wildlife  are  mule  deer,  big 
hom  sheep,  and  pronghorn  antelope.  Pronghorn  are  generally  associated  with 
valleys  and  other  flat,  open  grassland  areas.  Although  uncommon,  mule  deer  and 
pronghorn  may  be  found  in  the  proposed  site.  Other  mammal  species  likely  to 
occur  in  this  habitat  include  coyote,  badger,  skunk,  fox,  bobcat,  and  several  bat 
and  rodent  species.  Additionally,  cattle  are  grazed  under  Reveille  MOA  and 
adjacent  areas. 

Birds  associated  with  the  North  Range  sagebrush  community  include  the  sage 
thrasher  (Oreoscoptes  montanus),  sage  grouse  (Centrocercus  urophasianus),  and 
the  sage  sparrow.  Less  frequent  observed  bird  species  include  the  green-tailed 
towhee  {Pipilo  chlorurus),  mourning  dove,  greater  roadrunner,  and  the  common 
nighthawk.  Raptors  found  in  the  North  Range  with  Swainson’s  hawk  (Buteo 
swainsoni)  and  ferruginous  hawk  {Buteo  regalis). 

The  US  Fish  and  Wildlife  Service  provided  a  list  of  all  threatened  and  endangered 
species  know  to  occur  under  the  Nevada  Test  and  Training  Range  (aka  Nellis  Air 
Force  Range/Complex)  and  is  attached  at  Appendix  D. 

Environmental  Consequences 

Under  the  No  Action  Alternative,  biological  resources  would  be  exposed  to 
current  levels  and  would  not  be  affected. 

3,3,2,  Alternative  B  -  Proposed  Action 
Affected  Environment 

Under  the  Proposed  Action,  biological  resources  living  under  the  additions  to 
Reveille  MOA  are  the  same  as  described  in  the  No  Action  Alternative. 

Environmental  Consequences 

Under  the  Proposed  action,  biological  resources,  cattle,  pronghorn  antelope,  wild 
horses,  raptors  and  other  bird  and  mammal  species  would  be  exposed  to  noise  and 
sonic  booms  at  a  level  consistent  with  the  existing  Reveille  MOA.  Numerous 
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studies  have  been  performed  on  aireraft  overflights  on  wildlife,  birds,  eattle  and 
horses.  Results  of  the  studies  have  been  similar  for  all  of  the  speeies  studies.  An 
aircraft  flies  over  a  receptor  (stimulus),  causing  a  reaction  (running/flying  away 
for  a  short  distance  and  increased  heart-rate),  the  stimulus  is  removed,  and  the 
receptor  returns  to  its  previous  activity.  This  pattern  is  repeated  with  the  reaction 
to  the  stimulus  reduced  each  time  until  the  receptor  gets  used  to  the  overflights 
and  exhibits  little  or  no  reaction.  Studies  on  reproductive  rates  and  abortion  of 
pregnant  females  seem  to  be  more  mixed  in  the  results.  Some  indicate  reduced 
reproductive  rate  and  increased  abortion  rates,  while  others  indicate  no  change 
and  one  in  Alaska  showed  the  average  number  of  healthy  young  per  successful 
pair  of  peregrine  falcons  increased  under  the  sites  with  increase  jet  overflights 
compared  to  the  control  sites  away  from  the  overflights. 

The  general  tendency  of  animals  to  quickly  get  used  to  aircraft  noise  and  the 
small  increased  level  of  noise  associated  with  the  Proposed  Action  would  indicate 
the  effects  on  animals  would  be  slight  and  short-term  in  nature  and  would  be 
considered  insignificant. 

The  nature  of  the  action  would  not  impact  any  State  or  Federally  listed 
Threatened  of  Endangered  species,  therefore  a  “no-affect  determination”  is 
appropriate.  No  further  consultation  is  required  with  the  USFWS. 

3,3.3.  Alternative  C  -  Three  Step  Action 
Affected  Environment 

Biological  resources  affected  by  Alternative  C  would  be  the  same  as  described  in 
the  No  Action  Alternative. 

Environmental  Consequences 

Alternative  C  would  not  involve  any  new  footprint  areas,  therefore  would  not 
expose  any  new  animal  not  currently  exposed  to  elevated  noise  levels  and  sonic 
booms. 

The  nature  of  the  action  would  not  impact  any  State  or  Federally  listed 
Threatened  of  Endangered  species,  therefore  a  “no-affect  determination”  is 
appropriate.  No  further  consultation  is  required  with  the  USFWS. 

3.4.  Cultural  Resources 

3,4.1.  Alternative  A  -  No  Action 
Affected  Environment 

The  Air  Force  activities  associated  with  Reveille  MOA  do  not  involve  ground- 
disturbing  activities. 

Environmental  Consequences 
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The  conditions  affecting  cultural  resources  would  not  be  changed  and  therefore, 
the  No  Action  Alternative  would  have  no  impact  on  cultural  resources.  State 
Historical  Preservation  Office  concurrence  is  not  required  for  the  no-action 
alternative. 


3,4,2,  Alternative  B  -  Proposed  Action 
Affected  Environment 

The  proposed  action  returns  a  net  of  348  square  miles  to  the  National  Airspace 
System  and  adds  82  square  miles  to  Reveille  MOA.  Activities  associated  with  the 
proposed  action  only  involve  overflights  without  any  ground  disturbing  activities. 
Three  small  houses  built  in  the  late  1960s  or  early  1970s  exist  in  the  eastern 
addition  to  Reveille  MOA  and  are  not  eligible  for  consideration  under  the 
National  Historical  Preservation  Act. 

Environmental  Consequences 

The  proposed  action  would  not  affect  cultural  resources  and  does  not  require 
Section  106  consultation.  The  State  Historical  Preservation  Office  reviewed  the 
draft  EA  and  supports  the  documentation  as  written.  See  the  attached  letter  from 
the  State  of  Nevada,  Department  of  Administration  letter  at  Appendix  D. 


3,4,3,  Alternative  C  -  Three  Step  Action 
Affected  Environment 

The  Air  Force  activities  associated  with  Reveille  MOA  do  not  involve  ground- 
disturbing  activities. 

Environmental  Consequences 

The  conditions  affecting  cultural  resources  would  not  be  changed  and  therefore, 
the  No  Action  Alternative  would  have  no  impact  on  cultural  resources.  State 
Historical  Preservation  Office  concurrence  is  not  required  for  this  alternative. 


3.5.  Air  Quality 

3,5.1.  Alternative  A  -  No  Action 
Affected  Environment 

Total  sorties-operations  range  from  200,000  to  300,000  operations  per  year. 
Table  3.6-1  lists  the  aircraft  emissions  for  the  average  low  usage  year  (200,000 
sortie-operations)  and  the  average  high  usage  year  (300,000  sortie-operations) . 


Table  3.6-1.  Total  NTTR  Complex  Emissions 

200,000  Sortie-Operations 
(Tons/Year) 

300,000  Sortie-Operations 
(Tons /Year) 

CO 

110.5 

165.6 

NO, 

2083.1 

3124.4 
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voc 

15.0 

24.3 

so. 

81.8 

122.5 

PMio 

35.0 

52.8 

No  impairment  of  visibility  in  PSD  Class  I  areas  oecur  as  a  result  of  air  emissions 
generated  from  the  NTTR.  Criteria  to  determine  significant  impacts  on  visibility 
within  Class  I  areas  usually  apply  to  stationary  emission  sources;  mobile  sources 
are  generally  exempt  from  permit  review.  The  Class  I  area  nearest  to  the  NTTR 
is  Zion  National  Park,  approximately  37  miles  east  of  the  NTTR.  Emissions  from 
aircraft  would  quickly  disperse  and  would  not  be  expected  to  affect  visual  range 
from  a  reference  point  37  miles  away.  Therefore,  impacts  on  visibility  from  the 
no-action  alternative  within  Class  I  areas  close  to  the  NTTR  would  be 
insignificant. 

Environmental  Consequences 

The  conditions  affecting  air  quality  would  not  be  changed  and  therefore,  the  No 
Action  Alternative  would  have  no  impact  on  air  quality. 

3,5.2.  Alternative  B  -  Proposed  Action 
Affected  Environment 

Under  the  proposed  action,  the  Air  Force  would  continue  to  use  the  NTTR  at  the 
current  rate;  therefore  the  affected  environment  in  regards  to  air  quality  would  be 
the  same  as  the  no-action  alternative. 

Environmental  Consequences 

Similar  to  the  no-action  alternative,  the  aircraft  emissions  would  not  change; 
therefore  there  would  be  no  impact  to  air  quality  due  to  the  proposed  action. 


3,5,3.  Alternative  C  -  Three  Step  Action 
Affected  Environment 

Under  Alternative  C,  the  Air  Force  would  continue  to  use  the  NTTR  at  the  current 
rate;  therefore  the  affected  environment  in  regards  to  air  quality  would  be  the 
same  as  the  no-action  and  proposed  action  alternatives. 

Environmental  Consequences 

Similar  to  the  no-action  alternative  and  proposed  action,  the  aircraft  emissions 
would  not  change;  therefore  there  would  be  no  impact  to  air  quality  due  to  the 
proposed  action. 
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Appendix  A  -  List  of  Acronyms 


AF 

AFB 

AGL 

AICUZ 

ARTCC 

ATCAA 

CDNL 

dB 

DNL 

DoE 

FAA 

FL 

Ldmr 

MOA 

MSL 

NAFR 

NAS 

NATO 

NDOW 

NRC 

NTS 

NTTR 

RNAV 

SEE 

US 

USAF 


Air  Force 

Air  Force  Base 

Above  Ground  Eevel 

Air  Installation  Compatible  Use  Zones 

Air  Route  Traffic  Control  Center 

Air  Traffic  Controlled  Airspace 

C-Weighted  Day-Night  Sound  Eevel 

Decibel 

Day-Night  Average  Sound  Eevel 
Department  of  Energy 
Federal  Aviation  Administration 
Flight  Eevel 

Onset-Rate  Adjusted  Monthly  Day-Night  Average  Sound  Eevel 

Military  Operations  Area 

Mean  Sea  Eevel 

Nellis  Air  Force  Range 

National  Airspace  System 

North  Atlantic  Treaty  Organization 

Nevada  Division  of  Wildlife 

Nellis  Range  Complex 

Nevada  Test  Site 

Nevada  Test  and  Training  Range 

Area  Navigation 

Sound  exposure  Eevel 

United  States 

United  States  Air  Force 
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Appendix  B  -  Site  Photographs 
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Appendix  C  -  Aircraft  Noise  Analysis 

Note  to  Readers:  The  following  appendix  was  reprinted  from  Appendix  G  to  the  Realistic 
Bomher  Training  Initiate  Environmental  Impact  Statement  USAF  2000. 

NOISE 

AIRCRAFT  NOISE  ANALYSIS 

Noise  is  generally  described  as  unwanted  sound.  Unwanted  sound  can  be  based  on  objective  effects 
(hearing  loss,  damage  to  structures,  etc.)  or  subjective  judgments  (community  annoyance).  Noise  analysis 
thus  requires  a  combination  of  physical  measurement  of  sound,  physical  and  physiological  effects,  plus 
psycho-  and  socioacoustic  effects. 

Section  1  of  this  Appendix  describes  how  sound  is  measured,  and  summarizes  noise  impact  in  terms  of 
community  acceptability  and  land  use  compatibility.  Section  2  gives  detailed  descriptions  of  the  effects  of 
noise  which  lead  to  the  impact  guidelines  presented  in  Section  1 .  Section  3  provides  a  description  of  the 
specific  methods  used  to  predict  aircraft  noise. 

1.0  NOISE  DESCRIPTORS  AND  IMPACT 

The  aircraft  noise  assessed  in  this  document  is  the  continuous  sound  generated  by  the  aircraft’s  engines 
and  also  by  air  flowing  over  the  aircraft  itself  Section  1 . 1  describes  the  quantities  which  are  used  to 
describe  sound.  Section  1.2  describes  the  specific  noise  metrics  used  for  noise  impact  analysis.  Section 
1.3  describes  how  environmental  impact  and  land  use  compatibility  are  judged  in  terms  of  these 
quantities. 

1.1  QUANTIFYING  SOUND 

Measurement  and  perception  of  sound  involves  two  basic  physical  characteristics:  amplitude  and 
frequency.  Amplitude  is  a  measure  of  the  strength  of  the  sound  and  is  directly  measured  in  terms  of  the 
pressure  of  a  sound  wave.  Because  sound  pressure  varies  in  time,  various  types  of  pressure  averages  are 
usually  used.  Frequency,  commonly  perceived  as  pitch,  is  the  number  of  times  per  second  the  sound 
causes  air  molecules  to  oscillate.  Frequency  is  measured  in  units  of  cycles  per  second,  or  Flertz  (FIz). 

Amplitude.  The  loudest  sounds  the  human  ear  can  comfortably  hear  have  acoustic  energy  one  trillion 
times  the  acoustic  energy  of  sounds  the  ear  can  barely  detect.  Because  of  this  vast  range,  attempts  to 
represent  sound  amplitude  by  pressure  are  generally  unwieldy.  Sound  is  therefore  usually  represented  on 
a  logarithmic  scale  with  a  unit  called  the  decibel  (dB).  Sound  on  the  decibel  scale  is  referred  to  as  a  sound 
level.  The  threshold  of  human  hearing  is  approximately  0  dB,  and  the  threshold  of  discomfort  or  pain  is 
around  120  dB. 

Because  of  the  logarithmic  nature  of  the  decibel  scale,  sounds  levels  do  not  add  and  subtract  directly  and 
are  somewhat  cumbersome  to  handle  mathematically.  Flowever,  some  simple  rules  of  thumb  are  useful  in 
dealing  with  sound  levels.  First,  if  a  sound’s  intensity  is  doubled,  the  sound  level  increases  by  3  dB, 
regardless  of  the  initial  sound  level.  Thus,  for  example: 

60  dB  +  60  dB  =  63  dB,  and 
80  dB  +  80  dB  =  83  dB. 

The  total  sound  level  produced  by  two  sounds  of  different  levels  is  usually  only  slightly  more  than  the 
higher  of  the  two.  For  example: 
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60.0  dB  +  70.0  dB  =  70.4  dB. 

Because  the  addition  of  sound  levels  behaves  differently  than  that  of  ordinary  numbers,  such  addition  is 
often  referred  to  as  “decibel  addition”  or  “energy  addition.”  The  latter  term  arises  from  the  fact  that 
combination  of  decibel  values  consists  of  first  converting  each  decibel  value  to  its  corresponding  acoustic 
energy,  then  adding  the  energies  using  the  normal  rules  of  addition,  and  finally  converting  the  total 
energy  back  to  its  decibel  equivalent. 

The  difference  in  dB  between  two  sounds  represents  the  ratio  of  the  amplitudes  of  those  two  sounds. 
Because  human  senses  tend  to  be  proportional  (i.e.,  detect  whether  one  sound  is  twice  as  big  as  another) 
rather  than  absolute  (i.e.,  detect  whether  one  sound  is  a  given  number  of  pressure  units  bigger  than 
another),  the  decibel  scale  correlates  well  with  human  response. 

Under  laboratory  conditions,  differences  in  sound  level  of  1  dB  can  be  detected  by  the  human  ear.  In  the 
community,  the  smallest  change  in  average  noise  level  that  can  be  detected  is  about  3  dB.  A  change  in 
sound  level  of  about  1 0  dB  is  usually  perceived  by  the  average  person  as  a  doubling  (or  halving)  of  the 
sound’s  loudness,  and  this  relation  holds  true  for  loud  sounds  and  for  quieter  sounds.  A  decrease  in  sound 
level  of  10  dB  actually  represents  a  90  percent  decrease  in  sound  intensity  but  only  a  50  percent  decrease 
in  perceived  loudness  because  of  the  nonlinear  response  of  the  human  ear  (similar  to  most  human  senses). 

Frequency.  The  normal  human  ear  can  hear  frequencies  from  about  20  Hz  to  about  20,000  Hz.  It  is  most 
sensitive  to  sounds  in  the  1 ,000  to  4,000  Hz  range.  When  measuring  community  response  to  noise,  it  is 
common  to  adjust  the  frequency  content  of  the  measured  sound  to  correspond  to  the  frequency  sensitivity 
of  the  human  ear.  This  adjustment  is  called  A-weighting  (American  National  Standards  Institute  [ANSI] 
1988).  Sound  levels  that  have  been  so  adjusted  are  referred  to  as  A-weighted  sound  levels.  The  amplitude 
of  A-weighted  sound  levels  is  measured  in  dB.  It  is  common  for  some  noise  analysts  to  denote  the  unit  of 
A-weighted  sounds  by  dBA  or  dB(A).  As  long  as  the  use  of  A-weighting  is  understood,  there  is  no 
difference  between  dB,  dBA  or  dB(A).  It  is  only  important  that  the  use  of  A-weighting  be  made  clear.  In 
this  study,  sound  levels  are  reported  in  band  are  A-weighted  unless  otherwise  specified. 

Time  Averaging.  Sound  pressure  of  a  continuous  sound  varies  greatly  with  time,  so  it  is  customary  to 
deal  with  sound  levels  that  represent  averages  over  time.  Levels  presented  as  instantaneous  (i.e.,  as  might 
be  read  from  the  dial  of  a  sound  level  meter),  are  based  on  averages  of  sound  energy  over  either  1/8 
second  (fast)  or  one  second  (slow).  The  formal  definitions  of  fast  and  slow  levels  are  somewhat  complex, 
with  details  that  are  important  to  the  makers  and  users  of  instrumentation.  They  may,  however,  be  thought 
of  as  levels  corresponding  to  the  root-mean-square  sound  pressure  measured  over  the  1/8-second  or  1- 
second  periods.  The  most  common  uses  of  the  fast  or  slow  sound  level  in  environmental  analysis  is  in  the 
discussion  of  the  maximum  sound  level  that  occurs  from  the  action,  and  in  discussions  of  typical  sound 
levels.  Figure  C-1  is  a  chart  of  A-weighted  sound  levels  of  typical  sounds.  Some  (air  conditioner,  vacuum 
cleaner)  are  continuous  sounds  whose  levels  are  constant  for  some  time.  Some  (automobile,  heavy  truck) 
are  the  maximum  sound  during  a  vehicle  passby.  Some  (urban  daytime,  urban  nighttime)  are  averages 
over  some  extended  period.  A  variety  of  noise  metrics  have  been  developed  to  describe  noise  over 
different  time  periods.  These  are  described  in  Section  1.2. 


1.2  NOISE  METRICS 
1.2.1  Maximum  Sound  Level 

The  highest  A-weighted  sound  level  measured  during  a  single  event  in  which  the  sound  level  changes 
value  as  time  goes  on  (e.g.,  an  aircraft  overflight)  is  called  the  maximum  A-weighted  sound  level  or 
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maximum  sound  level,  for  short.  It  is  usually  abbreviated  by  ALM,  Lmax  or  LAmaX.  The  maximum  sound  level 
is  important  in  judging  the  interference  caused  by  a  noise  event  with  conversation,  TV  or  radio  listening, 
sleep,  or  other  common  activities. 

1.2.2  Peak  Sound  Level 

For  impulsive  sounds,  the  true  instantaneous  sound  pressure  is  of  interest.  For  sonic  booms,  this  is  the 
peak  pressure  of  the  shock  wave.  This  pressure  is  usually  presented  in  physical  units  of  pounds  per  square 
foot.  Sometimes  it  is  represented  on  the  decibel  scale,  with  symbol  Lpk.  Peak  sound  levels  do  not  use  A 
weighting. 

1.2.3  Sound  Exposure  Level 

Individual  time-varying  noise  events  have  two  main  characteristics — a  sound  level  which  changes 
throughout  the  event  and  a  period  of  time  during  which  the  event  is  heard.  Although  the  maximum  sound 
level,  described  above,  provides  some  measure  of  the  intrusiveness  of  the  event,  it  alone  does  not 
completely  describe  the  total  event.  The  period  of  time  during  which  the  sound  is  heard  is  also  significant. 
The  Sound  Exposure  Level  (abbreviated  SEE  or  lae  for  A-weighted  sounds)  combines  both  of  these 
characteristics  into  a  single  metric. 

Sound  exposure  level  is  a  composite  metric  which  represents  both  the  intensity  of  a  sound  and  its 
duration.  Mathematically,  the  mean  square  sound  pressure  is  computed  over  the  duration  of  the  event, 
then  multiplied  by  the  duration  in  seconds,  and  the  resultant  product  is  turned  into  a  sound  level.  It  does 
not  directly  represent  the  sound  level  heard  at  any  given  time,  but  rather  provides  a  measure  of  the  net 
impact  of  the  entire  acoustic  event.  It  has  been  well  established  in  the  scientific  community  that  Sound 
Exposure  Level  measures  this  impact  much  more  reliably  than  just  the  maximum  sound  level. 

Because  the  sound  exposure  level  and  the  maximum  sound  level  are  both  used  to  describe  single  events, 
there  is  sometimes  confusion  between  the  two,  so  the  specific  metric  used  should  be  clearly  stated. 

1.2.4  Equivalent  Sound  Level 

For  longer  periods  of  time,  total  sound  is  represented  by  the  equivalent  continuous  sound  pressure  level 
(req).  Leqis  thc  avcragc  sound  level  over  some  time  period  (often  an  hour  or  a  day,  but  any  explicit  time 
span  can  be  specified),  with  the  averaging  being  done  on  the  same  energy  basis  as  used  for  SEE.  SEE  and 
Leq  are  closely  related,  differing  by  (a)  whether  they  are  applied  over  a  specific  time  period  or  over  an 
event,  and  (b)  whether  the  duration  of  the  event  is  included  or  divided  out. 

Just  as  SEE  has  proven  to  be  a  good  measure  of  the  noise  impact  of  a  single  event,  Leq  has  been  established 
to  be  a  good  measure  of  the  impact  of  a  series  of  events  during  a  given  time  period.  Also,  while  Leq  is 
defined  as  an  average,  it  is  effectively  a  sum  over  that  time  period  and  is  thus  a  measure  of  the  cumulative 
impact  of  noise. 
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1.2.5  Day-Night  Average  Sound  Level 

Noise  tends  to  be  more  intrusive  at  night  than  during  the  day.  This  effect  is  accounted  for  by  applying  a 
10-dB  penalty  to  events  that  occur  after  10  PM  and  before  7  AM.  If  reqis  computed  over  a  24-hour  period 
with  this  nighttime  penalty  applied,  the  result  is  the  day-night  average  sound  level  (DNL  or  Ldn).  DNL  is 
the  community  noise  metric  recommended  by  the  U.S.  Environmental  Protection  Agency  (U.S. 
Environmental  Protection  Agency  [USEPA]  1972)  and  has  been  adopted  by  most  federal  agencies 
(Federal  Interagency  Committee  on  Noise  [FICON]  1992).  It  has  been  well  established  that  DNE 
correlates  well  with  community  response  to  noise  (Schultz  1978;  Finegold  et  a\.  1994).  This  correlation  is 
presented  in  Section  1.3. 

While  DNE  carries  the  nomenclature  “average,”  it  incorporates  all  of  the  noise  at  a  given  location.  For 
this  reason,  DNE  is  often  referred  to  as  a  “cumulative”  metric.  It  accounts  for  the  total,  or  cumulative, 
noise  impact. 

1.2.6  Onset-Adjusted  Monthly  Day-Night  Average  Sound  Level 

Aircraft  operations  in  military  airspaces  generate  a  noise  environment  somewhat  different  from  other 
community  noise  environments.  Overflights  are  sporadic,  occurring  at  random  times  and  varying  from 
day  to  day  and  week  to  week.  This  situation  differs  from  most  community  noise  environments,  in  which 
noise  tends  to  be  continuous  or  patterned.  Individual  military  overflight  events  also  differ  from  typical 
community  noise  events:  noise  from  a  low-altitude,  high-airspeed  flyover  can  have  a  rather  sudden  onset. 

To  represent  these  differences,  the  conventional  Day-Night  Average  Sound  Eevel  metric  is  adjusted  to 
account  for  the  “surprise”  effect  of  the  sudden  onset  of  aircraft  noise  events  on  humans.  For  aircraft 
exhibiting  a  rate  of  increase  in  sound  level  (called  onset  rate)  of  15  to  150  dB  per  second,  an  adjustment 
or  penalty  ranging  from  0  to  1 1  dB  is  added  to  the  normal  Sound  Exposure  Eevel.  Onset  rates  above  150 
dB  per  second  require  an  1 1  dB  penalty,  while  onset  rates  below  1 5  dB  per  second  require  no  adjustment. 
The  Day-Night  Average  Sound  Eevel  is  then  determined  in  the  same  manner  as  for  conventional  aircraft 
noise  events  and  is  designated  as  Onset-Rate  Adjusted  Day-Night  Average  Sound  Eevel  (abbreviated 
Ldnmr).  Because  of  the  irregular  occurrences  of  aircraft  operations,  the  number  of  average  daily  operations 
is  determined  by  using  the  calendar  month  with  the  highest  number  of  operations.  The  monthly  average  is 
denoted  Ldnmr.. 

1.3  NOISE  IMPACT 
1.3.1  Community  Reaction 

Studies  of  community  annoyance  to  numerous  types  of  environmental  noise  show  that  DNE  correlates 
well  with  impact.  Schultz  (1978)  showed  a  consistent  relationship  between  DNE  and  annoyance.  Figure 
C-2  shows  Shultz’s  original  curve  fit.  This  result  shows  that  there  is  a  remarkable  consistency  in  results  of 
attitudinal  surveys  which  relate  the  percentages  of  groups  of  people  who  express  various  degrees  of 
annoyance  when  exposed  to  different  Day-Night  Average  Sound  Eevels. 

A  more  recent  study  has  reaffirmed  this  relationship  (Fidell  et  al.  1991).  Figure  C-3  (FICON  1992)  shows 
an  updated  form  of  the  curve  fit  (Finegold  et  a\.  1994)  in  comparison  with  the  original.  The  updated  fit, 
which  does  not  differ  substantially  from  the  original,  is  the  current  preferred  form.  In  general,  correlation 
coefficients  of  0.85  to  0.95  are  found  between  the  percentages  of  groups  of  people  highly  annoyed  and 
the  level  of  average  noise  exposure.  The  correlation  coefficients  for  the  annoyance  of  individuals  are 
relatively  low,  however,  on  the  order  of  0.5  or  less.  This  is  not  surprising,  considering  the  varying 
personal  factors  which  influence  the  manner  in  which  individuals  react  to  noise.  Nevertheless,  findings 
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substantiate  that  community  annoyance  to  aircraft  noise  is  represented  quite  reliably  using  Day-Night 
Average  Sound  Level. 

As  noted  earlier  for  Sound  Exposure  Level,  Day-Night  Average  Sound  Level  does  not  represent  the 
sound  level  heard  at  any  particular  time,  but  rather  represents  the  total  sound  exposure.  It  accounts  for  the 
sound  level  of  individual  noise  events,  the  duration  of  those  events,  and  the  number  of  events.  Its  use  is 
endorsed  by  the  scientific  community  (ANSI  1988,  ANSI  1980,  EICON  1992,  EICUN  1980,  USEPA 
1972). 

While  DNL  is  the  best  metric  for  quantitatively  assessing  cumulative  noise  impact,  it  does  not  lend  itself 
to  intuitive  interpretation  by  non-experts.  Accordingly,  it  is  common  for  environmental  noise  analyses  to 
include  other  metrics  for  illustrative  purposes.  A  general  indication  of  the  noise  environment  can  be 
presented  by  noting  the  maximum  sound  levels  which  can  occur  and  the  number  of  times  per  day  noise 
events  will  be  loud  enough  to  be  heard.  Use  of  other  metrics  as  supplements  to  DNL  has  been  endorsed 
by  federal  agencies  (FICON  1992). 

There  are  several  points  of  interest  in  the  noise-annoyance  relation.  The  first  is  DNL  of  65  dB.  This  is  a 
level  most  commonly  used  for  noise  planning  purposes,  and  represents  a  compromise  between 
community  impact  and  the  need  for  activities  like  aviation  which  do  cause  noise.  Areas  exposed  to  DNL 
above  65  dB  are  generally  not  considered  suitable  for  residential  use.  The  second  is  DNL  of  55  dB,  which 
was  identified  by  EPA  as  a  level  below  which  there  is  effectively  no  adverse  impact  (USEPA  1972).  The 
third  is  DNL  of  75  dB.  This  is  the  lowest  level  at  which  adverse  health  effects  could  be  credible  (USEPA 
1972).  The  very  high  annoyance  levels  make  such  areas  unsuitable  for  residential  land  use. 

1.3.2.  Land  Use  Compatibility 

As  noted  above,  the  inherent  variability  between  individuals  makes  it  impossible  to  predict  accurately 
how  any  individual  will  react  to  a  given  noise  event.  Nevertheless,  when  a  community  is  considered  as  a 
whole,  its  overall  reaction  to  noise  can  be  represented  with  a  high  degree  of  confidence.  As  described 
above,  the  best  noise  exposure  metric  for  this  correlation  is  the  Day-Night  Average  Sound  Level  or 
Onset-Rate  Adjusted  Day-Night  Average  Sound  Level  for  military  overflights. 

In  June  1980,  an  ad  hoc  Federal  Interagency  Committee  on  Urban  Noise  published  guidelines  (FICUN 
1980)  relating  Day-Night  Average  Sound  Levels  to  compatible  land  uses.  This  committee  was  composed 
of  representatives  from  the  United  States  Departments  of  Defense,  Transportation,  and  Housing  and 
Urban  Development;  the  Environmental  Protection  Agency;  and  the  Veterans  Administration.  Since  the 
issuance  of  these  guidelines,  federal  agencies  have  generally  adopted  these  guidelines  for  their  noise 
analyses. 

Following  the  lead  of  the  committee,  the  Department  of  Defense  and  the  Federal  Aviation  Administration 
(FAA)  adopted  the  concept  of  land-use  compatibility  as  the  accepted  measure  of  aircraft  noise  effect.  The 
FAA  included  the  committee's  guidelines  in  the  Federal  Aviation  Regulations.  These  regulations  are 
reprinted  in  Table  C-1,  along  with  the  explanatory  notes  included  in  the  regulation.  Although  these 
guidelines  are  not  mandatory  (note  the  footnote  in  the  table),  they  provide  the  best  means  for 
determining  noise  impact  in  airport  communities.  In  general,  residential  land  uses  normally  are  not 
compatible  with  outdoor  Day-Night  Average  Sound  Levels  (DNL  values)  above  65  dB,  and  the  extent  of 
land  areas  and  populations  exposed  to  DNL  of  65  dB  and  higher  provides  the  best  means  for  assessing  the 
noise  impacts  of  alternative  aircraft  actions. 
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Response  of  Conmnmities  to  Noise;  Comparison  of  Originai  (Schultz  1 978)  Figure  C  -3 
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2.0  NOISE  EFFECTS 

The  discussion  in  section  1.3  presents  the  global  effect  of  noise  on  communities.  The  following  sections 
describe  particular  noise  effects. 

2.1  HEARING  LOSS 

Noise-induced  hearing  loss  is  probably  the  best  defined  of  the  potential  effects  of  human  exposure  to 
excessive  noise.  Federal  work  place  standards  for  protection  from  hearing  loss  allow  a  time-average  level 
of  90  dB  over  an  8-hour  work  period,  or  85  dB  averaged  over  a  16-hour  period.  Even  the  most  protective 
criterion  (no  measurable  hearing  loss  for  the  most  sensitive  portion  of  the  population  at  the  ear's  most 
sensitive  frequency,  4,000  FIz,  after  a  40-year  exposure)  suggests  a  time-average  sound  level  of  70  dB 
over  a  24-hour  period  (USEPA  1972). 

2.2  NONAUDITORY  HEALTH  EFFECTS 

Nonauditory  health  effects  of  long-term  noise  exposure,  where  noise  may  act  as  a  risk  factor,  have  not 
been  found  to  occur  at  levels  below  those  protective  against  noise-induced  hearing  loss,  described  above. 
Most  studies  attempting  to  clarify  such  health  effects  have  found  that  noise  exposure  levels  established 
for  hearing  protection  will  also  protect  against  any  potential  nonauditory  health  effects,  at  least  in  work 
place  conditions.  The  best  scientific  summary  of  these  findings  is  contained  in  the  lead  paper  at  the 
National  Institutes  of  Flealth  Conference  on  Noise  and  Flearing  Eoss  held  on  22  to  24  January  1990  in 
Washington,  D.C.  This  lead  paper  stated  the  following:  "The  nonauditory  effects  of  chronic  noise 
exposure,  when  noise  is  suspected  to  act  as  one  of  the  risk  factors  in  the  development  of  hypertension, 
cardiovascular  disease,  and  other  nervous  disorders,  have  never  been  proven  to  occur  as  chronic 
manifestations  at  levels  below  these  criteria  (an  average  of  75  dBA  for  complete  protection  against 
hearing  loss  for  an  eight-hour  day).  At  the  1988  International  Congress  on  Noise  as  a  Public  Flealth 
Problem,  most  studies  attempting  to  clarify  such  health  effects  did  not  find  them  at  levels  below  the 
criteria  protective  of  noise-induced  hearing  loss,  and  even  above  these  criteria,  results  regarding  such 
health  effects  were  ambiguous.  Consequently,  it  can  be  concluded  that  establishing  and  enforcing 
exposure  levels  protecting  against  noise-induced  hearing  loss  would  not  only  solve  the  noise-induced 
hearing  loss  problem  but  also  any  potential  nonauditory  health  effects  in  the  work  place.”  (von  Gierke 
1990;  parenthetical  wording  added  for  clarification). 

Although  these  findings  were  directed  specifically  at  noise  effects  in  the  work  place,  they  are  equally 
applicable  to  aircraft  noise  effects  in  the  community  environment.  Research  studies  regarding  the 
nonauditory  health  effects  of  aircraft  noise  are  ambiguous  at  best,  and  often  contradictory.  Y et,  even  those 
studies  which  purport  to  find  such  health  effects  use  time-average  noise  levels  of  75  dB  and  higher  for 
their  research.  For  example,  in  an  often-quoted  paper,  two  UCEA  researchers  found  a  relation  between 
aircraft  noise  levels  under  the  approach  path  to  Eos  Angeles  International  Airport  (EAX)  and  increased 
mortality  rates  among  the  exposed  residents  by  using  an  average  noise  exposure  level  greater  than  75  dB 
for  the  "noise-exposed"  population  (Meecham  and  Shaw  1979).  Nevertheless,  three  other  UCEA 
professors  analyzed  those  same  data  and  found  no  relation  between  noise  exposure  and  mortality  rates 
(Frericks  et  al.  1980). 

As  a  second  example,  two  other  UCEA  researchers  used  this  same  population  near  EAX  to  show  a  higher 
rate  of  birth  defects  during  the  period  of  1970  to  1972  when  compared  with  a  control  group  residing  away 
from  the  airport  (Jones  and  Tauscher  1978).  Based  on  this  report,  a  separate  group  at  the  U.S.  Centers  for 
Disease  Control  performed  a  more  thorough  study  of  populations  near  Atlanta's  Hartsfield  International 
Airport  for  1970  to  1972  and  found  no  relation  in  their  study  of  17  identified  categories  of  birth  defects  to 
aircraft  noise  levels  above  65  dB  (Edmonds  1979). 
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Table  C  l.  Land-Pse  Compatibflity  With  Yearly  Day-Night  Average  Soand  Levels 


Land  Um 

Yearly  Day-NlgM  Average  Sound  Level  <DNL)  is  I>ecibcls 

Below  £5 

«S-7# 

7B-75 

75-«0 

SO-85 

I  Over  85 

ResideatUil 

Kt^klenttal,  other  ihm  mobile  homes  and 

uansient  lodgings  . 

Y 

N(l) 

N(l) 

N 

N 

Mobile  home  parlra  . . . 

Y 

N 

N 

N 

N 

Transient  lodeings  . 

Y 

N(l) 

N(l) 

N(l) 

N 

Public  Use 

Schools 

Y 

N(l) 

mssm 

N 

N 

Hospitals  and  nursing  homes  . . 

Y 

25 

N 

N 

Onirches,  ^ditoria.  and  concert  halls  . . 

Y 

25 

N 

N 

Goveranont  services  . . 

Y 

Y 

25 

30 

N 

Transportation  . . . 

Y 

Y 

Y(2) 

Y(3) 

Y(4) 

Parking  . . . . 

Y 

Y 

Y(2) 

Y{3) 

Y(4) 

N 

ComiBercial  Use 

Offices,  business  and  professional  . 

Y 

Y 

25 

30 

N 

N 

Wholesale  and  ret^— ^uUdii^  materials, 

hardware,  and  farm  equipment  . 

Y 

Y 

Y(2) 

Y(3) 

Y{4) 

N 

Retail  trade — general  . . . 

Y 

Y 

25 

30 

N 

N 

Uiiiiiies  . . . . 

Y 

Y 

Y(2) 

Y(3) 

Y<4) 

N 

Communication  . 

Y 

Y 

25 

30 

N 

N 

ManuEactarint  and  Production 

Manu&ctunng,  general  . 

Y 

Y 

Y(2) 

Y(3) 

Y(4) 

N 

Fhotogr^rluc  and  optical 

Y 

Y 

25 

30 

N 

N 

Agriculture  (except  livestock)  and  foiesBy  . 

Y 

Y(6) 

Y{7) 

Y(8) 

Y(S) 

Y(8) 

Livestock  farming  and  breeding  . 

Y 

Y(6) 

Y(7) 

N 

N 

N 

Mining  and  fishing,  resource  production 

and  extraction  . . . 

Y 

Y 

Y 

Y 

Y 

Recreolioual 

Outdoor  sports  arenas  and  spectator  sports 

N 

N 

N 

Outdoor  music  shells,  amphitheaters  . 

N 

N 

N 

Nature  exhRrits  and  zoos  . . . 

N 

N 

N 

AmuseitKiits,  paiks,  resoits,  and  camps  . 

N 

N 

N 

Golf  courses,  riding  scabies,  and  water 

reaeation  . . . 

H 

30 

H 

N 

Numbers  to  patemhfises  rafer  to  notes. 

*  The  desigudons  eoatained  in  this  table  do  not  coistitute  a  federal  determination  that  any  use  of  land  covered  by  the  program  Is  accepuble  or  unacceptable  midK'  federal, 
state,  or  local  law.  The  re^bonsiUHty  for  deiermining  the  acceptable  and  pcranssible  land  uses  and  the  lebdoodip  between  specific  properties  and  specific  ikmsc  contours  rests 
widi  the  local  audiorities.  FAA  detenninations  under  Fart  150  are  not  Intended  to  substitute  federally  detennirad  land  uses  fbr  those  determined  hb  be  appropriate  by  bw-?i 
authorities  in  reqxmse  to  locally  dmennined  oectte  and  values  in  achieving  noise-ctnnpattble  land  uses. 

KEY  TO  TABLE 


SLUCM  »  Standard  Land-Use  Coding  Manual. 

Y  (YES)  «  Land  Use  and  related  structures  compatible  widumt  restricDaos. 

N  (No)  -  Land  Use  and  rdaied  sauctuFes  are  not  compatible  and  should  be  pR^ibited. 

NLR  **  Noise  Level  Heduchom  (oiiidorn-  to  indoor)  to  be  achieved  tiirough  incorpofadtMi  al  o<^e  attemiatimt  into  the  design  and  construction  of  dm  structore. 

25,  30,  or  35  s  Land  Use  and  related  structures  gmenlly  cmnpatible;  measures  to  achieve  NLR.  of  23,  30,  or  35  dB  muA  be  incoaporated  into  design  and  cwstnicii^)  of 
strucTures. 

NOTES  FOR  TABLE  0-1 

(1)  Whero  the  common^  detennines  that  residential  or  sdraol  uses  must  be  allowed,  measures  to  achieve  outilooc-to-indaor  Nmse  UivtA  Reduction  (KLR)  of  at  least  23  dB 
and  30  dB  should  be  bicorpormed  into  building  codes  and  be  ctnsidered  in  individud  aj^brovals.  Noimal  residential  construction  can  be  expected  to  prev'ide  an  NLR  of  20  dB; 
thus  the  reductim  requirements  are  often  stated  as  5,  tO,  or  15  dB  over  standsd  construction  and  normally  assume  mechanical  wntilation  and  closed  windows  year-round. 
However,  die  ofNLR.  criteria  will  not  elitoiiime  outdoor  noise  {w^ems. 

(2)  Measures  to  achieve  NLR  25  dB  must  be  inccHpofated  into  the  design  and  constructimi  portions  of  diese  buildings  where  the  public  is  received,  office  areas,  noise- 
sensitive  areas,  or  where  the  nonnal  noise  levd  is  low. 

(3)  Measures  to  achieve  NLR  2X>  dB  must  be  incorporated  into  the  design  and  consnuction  of  portions  of  these  buildings  where  the  public  is  received,  r^ce  areas,  noise- 
sensitive  areas,  orwfaere  the  normal  noise  kvd  is  low. 

(4)  Measures  to  achieve  NLR  35  dB  most  be  incoepm^ted  into  the  design  and  consOuctioo  of  portions  of  tiiese  buildings  where  the  pobHc  is  reemved,  crfiSce  areas,  noise- 
sensitive  areas,  or  where  the  ooimal  nmse  level  is  low, 

(5)  pcndnise  compatible  (xovided  special  sound  reinfbrcenear  systems  are  installed. 

(6)  Residential  buildings  reqiureao  NLR  of  25. 

(7)  RBsidentialbuildin^requireanNLRof30. 

(8)  ResIdentuJ  buildings  not  pennitted. 
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A  review  of  health  effects,  prepared  by  a  Committee  of  the  Health  Council  of  the  Netherlands  (1996) 
reviewed  currently  available  published  information  on  this  topic.  They  concluded  that  the  threshold  for 
possible  long-term  health  effects  was  a  16-hour  (0600  to  2200)  Leqof  70  dB.  Projecting  this  to  24  hours 
and  applying  the  10  dB  nighttime  penalty  used  with  DNl,  this  corresponds  to  DNL  of  about  75  dB.  The 
study  also  affirmed  the  risk  threshold  for  hearing  loss,  as  discussed  earlier.  In  summary,  there  is  no 
scientific  basis  for  a  claim  that  potential  health  effects  exist  for  aircraft  time-average  sound  levels  below 
75  dB. 

2.3  ANNOYANCE 

The  primary  effect  of  aircraft  noise  on  exposed  communities  is  one  of  annoyance.  Noise  annoyance  is 
defined  by  the  U.S.  Environmental  Protection  Agency  as  any  negative  subjective  reaction  on  the  part  of 
an  individual  or  group  (USEPA  1972).  As  noted  in  the  discussion  of  Day-Night  Average  Sound  Eevel 
above,  community  annoyance  is  best  measured  by  that  metric.  Because  the  EPA  Eevels  Document 
(USEPA  1972)  identified  DNE  of  55  dB  as  “.  .  .  requisite  to  protect  public  health  and  welfare  with  an 
adequate  margin  of  safety,”  it  is  commonly  assumed  that  55  dB  should  be  adopted  as  a  criterion  for 
community  noise  analysis.  From  a  noise  exposure  perspective,  that  would  be  an  ideal  selection.  However, 
financial  and  technical  resources  are  generally  not  available  to  achieve  that  goal.  Most  agencies  have 
identified  DNE  of  65  dB  as  a  criterion  which  protects  those  most  impacted  by  noise,  and  which  can  often 
be  achieved  on  a  practical  basis  (FICON  1992).  This  corresponds  to  about  12  percent  of  the  exposed 
population  being  highly  annoyed.  Although  DNE  of  65  dB  is  widely  used  as  a  benchmark  for  significant 
noise  impact,  and  is  often  an  acceptable  compromise,  it  is  not  a  statutory  limit  and  it  is  appropriate  to 
consider  other  thresholds  in  particular  cases. 

2.4  SPEECH  INTERFERENCE 

Speech  interference  associated  with  aircraft  noise  is  a  primary  cause  of  annoyance  to  individuals  on  the 
ground.  The  disruption  of  routine  activities  such  as  radio  or  television  listening,  telephone  use,  or  family 
conversation  gives  rise  to  frustration  and  irritation.  The  quality  of  speech  communication  is  also 
important  in  classrooms,  offices,  and  industrial  settings  and  can  cause  fatigue  and  vocal  strain  in  those 
who  attempt  to  communicate  over  the  noise.  Research  has  shown  that  the  use  of  the  Sound  Exposure 
Eevel  metric  will  measure  speech  interference  successfully,  and  that  a  Sound  Exposure  Eevel  exceeding 
65  dB  will  begin  to  interfere  with  speech  communication. 

2.5  SLEEP  INTERFERENCE 

Sleep  interference  is  another  source  of  annoyance  associated  with  aircraft  noise.  This  is  especially  true 
because  of  the  intermittent  nature  and  content  of  aircraft  noise,  which  is  more  disturbing  than  continuous 
noise  of  equal  energy  and  neutral  meaning.  Sleep  interference  may  be  measured  in  either  of  two  ways. 
"Arousal"  represents  actual  awakening  from  sleep,  while  a  change  in  "sleep  stage"  represents  a  shift  from 
one  of  four  sleep  stages  to  another  stage  of  lighter  sleep  without  actual  awakening.  In  general,  arousal 
requires  a  somewhat  higher  noise  level  than  does  a  change  in  sleep  stage. 

An  analysis  sponsored  by  the  U.S.  Air  Force  summarized  21  published  studies  concerning  the  effects  of 
noise  on  sleep  (Pearsons  et  al.  1989).  The  analysis  concluded  that  a  lack  of  reliable  in-home  studies, 
combined  with  large  differences  among  the  results  from  the  various  laboratory  studies,  did  not  permit 
development  of  an  acceptably  accurate  assessment  procedure.  The  noise  events  used  in  the  laboratory 
studies  and  in  contrived  in-home  studies  were  presented  at  much  higher  rates  of  occurrence  than  would 
normally  be  experienced.  None  of  the  laboratory  studies  were  of  sufficiently  long  duration  to  determine 
any  effects  of  habituation,  such  as  that  which  would  occur  under  normal  community  conditions.  A  recent 
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extensive  study  of  sleep  interference  in  people’s  own  homes  (Ollerhead  1992)  showed  very  little 
disturbance  from  aircraft  noise. 

There  is  some  controversy  associated  with  the  recent  studies,  so  a  conservative  approach  should  be  taken 
in  judging  sleep  interference.  Based  on  older  data,  the  U.S.  Environmental  Protection  Agency  identified 
an  indoor  Day-Night  Average  Sound  Level  of  45  dB  as  necessary  to  protect  against  sleep  interference 
(USEPA  1972).  Assuming  a  very  conservative  structural  noise  insulation  of  20  dB  for  typical  dwelling 
units,  this  corresponds  to  an  outdoor  Day -Night  Average  Sound  Level  of  65  dB  as  minimizing  sleep 
interference. 

A  1984  publication  reviewed  the  probability  of  arousal  or  behavioral  awakening  in  terms  of  Sound 
Exposure  Level  (Kryter  1984).  Figure  C-4,  extracted  from  Figure  10.37  of  Kryter  (1984),  indicates  that 
an  indoor  Sound  Exposure  Level  of  65  dB  or  lower  should  awaken  less  than  5  percent  of  those  exposed. 
These  results  do  not  include  any  habituation  over  time  by  sleeping  subjects.  Nevertheless,  this  provides  a 
reasonable  guideline  for  assessing  sleep  interference  and  corresponds  to  similar  guidance  for  speech 
interference,  as  noted  above. 

2.6  NOISE  EFFECTS  ON  LIVESTOCK  AND  WILDLIFE 

Animal  responses  to  aircraft  are  influenced  by  many  variables  including  aircraft  size,  proximity  (both 
height  above  the  ground  and  lateral  distance),  engine  noise,  color,  and  flight  profile.  The  type  of  aircraft 
(e.g.,  fixed-wing  versus  rotary-winged  [helicopters])  and  its  flight  mission  may  also  produce  different 
levels  of  disturbance  and  animal  response  (Smith  et  al.  1988). 

LIVESTOCK 

A  large  bibliography  of  studies  on  the  effects  of  aircraft  noise  on  livestock  has  found  a  varied  effect, 
although  a  large  number  of  the  studies  minimize  the  effects  of  aircraft  overflight  on  the  health  and  well¬ 
being  of  these  animals.  The  following  is  a  summary  of  the  literature  findings  by  major  domestic  animal 
types  found  in  the  RBTI  region.  Although  some  studies  report  that  the  comprehensive  effects  on  aircraft 
noise  on  domestic  animals  is  inconclusive,  a  majority  of  the  literature  reviewed  indicates  that  domestic 
animals  exhibit  minimal  behavioral  reactions  to  military  overflights  and  seem  to  habituate  to  the 
disturbances  over  a  period  of  time.  There  is  no  evidence  from  these  studies  that  aircraft  overflights  affect 
feed  intake,  growth,  or  production  rates  in  any  way. 

Cattle.  A  study  in  Sweden  found  that  no  adverse  effects  were  observed,  and  behavioral  reactions  were 
considered  minimal  in  20  cattle  and  18  sheep  that  were  exposed  to  28  sonic  booms  and  10  low-altitude 
subsonic  flights  over  4  days  (Espmark  et  a\.  1974).  The  authors  determined  there  was  a  strong  tendency 
for  the  animals  to  adapt  to  aircraft  overflight  disturbance,  which  would  minimize  any  long-term  effects. 

In  response  to  concerns  about  overflight  effects  on  pregnant  cattle,  cattle  safety  and  milk  production,  the 
Department  of  the  Air  Force  prepared  a  handbook  for  environmental  protection  that  summarizes  the 
literature  on  the  impacts  of  low-altitude  flights  on  livestock  (and  poultry)  and  includes  specific  mention  of 
case  studies  conducted  in  numerous  airspaces  across  the  country.  Negative  results  have  been  found  in  a 
few  studies,  but  are  not  reproduced  in  other  similar  studies.  One  study  in  1983  suggested  that  two  of  ten 
cows  in  late  pregnancy  aborted  after  showing  rising  estrogen  and  falling  progesterone  levels  correlated 
with  59  aircraft  overflights,  while  the  other  8  cows  showed  no  changes  in  their  blood  concentrations  and 
calved  normally  (USAF  1993).  Another,  in  1982,  showed  abortion  results  in  3  out  of  5  pregnant  cattle 
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after  exposing  them  to  flyovers  by  six  different  aircraft  (USAF  1993).  A  third  study  in  1983  suggests 
feedlot  cattle  could  stampede  and  injure  themselves  when  exposed  to  low  level  overflight  (USAF  1993). 

Negative  findings  were  few,  however,  and  the  findings  of  little  or  no  effect  were  more  prevalent.  A  study 
in  1978  by  Rowe  and  Smithies  examined  the  causes  of  1,763  abortions  in  Wisconsin  dairy  cattle  over  a  1- 
year  time  period  and  none  were  associated  with  aircraft  disturbances  (USAF  1993).  In  1987,  Anderson 
contacted  7  livestock  operators  for  production  data  and  no  effects  of  low  altitude  and  supersonic  flights 
were  noted.  Three  out  of  43  cattle  previously  exposed  to  low  altitude  flights  showed  a  startle  response  to 
an  F/A-18  aircraft  flying  overhead  at  500  feet  AGL  and  400  knots  by  running  less  than  10  meters.  They 
resumed  normal  activity  within  1  minute  (USAF  1993).  A  study  (Beyer  1983)  found  that  helicopters 
caused  more  of  a  reaction  than  other  low  aircraft  overflights  and  even  the  helicopters  at  30  to  60  feet 
overhead  did  not  affect  milk  production  and  pregnancies  of  44  cows  and  heifers  in  a  1964  study  (USAF 
1993).  Additionally,  the  1983  Beyer  study  showed  that  5  pregnant  dairy  cows  in  a  pasture  did  not  even 
run,  nor  disturb  their  pregnancies,  after  being  overflown  by  79  low-altitude  helicopter  flights  and  4  low- 
altitude,  subsonic  jet  aircraft  flights  (USAF  1993).  A  1956  study  found  that  the  reactions  of  dairy  and 
beef  cattle  to  noise  from  low-altitude,  subsonic  aircraft  were  similar  to  those  caused  by  flying  paper, 
strange  persons,  or  other  moving  objects  (USAF  1993).  In  addition,  Broucek  (USAF  1992)  found  that 
dairy  cows  react  to  the  sound  of  a  tractor  engine  (97  dB)  with  an  increased  white  blood  cell  count  (the 
cells  that  fight  infection),  an  increased  sugar  reserve  in  the  blood  (a  response  to  adrenaline  or  fear)  and  a 
lowered  red  blood  cell  count  (cells  that  carry  oxygen  to  the  body)  (Gladwin  et  a\.  1988).  Overall,  the  U.S. 
Forest  Service  has  concluded  in  a  report  to  Congress  (USFS  1992)  that  “evidence  both  from  field  studies 
of  wild  ungulates  and  laboratory  studies  of  domestic  stock  indicate  that  the  risks  of  damage  are  small 
[from  aircraft  approaches  of  50  to  100  meters  (m)],  as  animals  take  care  not  to  damage  themselves.  If 
animals  are  simply  overflown  by  aircraft  at  altitudes  of  50  to  100  m,  there  is  no  evidence  that  mothers  and 
young  are  separated,  that  animals  collide  with  obstructions  (unless  confined)  or  that  they  traverse 
dangerous  ground  at  too  high  a  rate.”  These  varied  study  results  suggest  that  although  the  confining  of 
cattle  could  magnify  animal  response  to  aircraft  overflight,  there  is  no  proven  cause-and-effect  link 
between  startling  cattle  from  aircraft  overflights  and  abortion  rates  or  lower  milk  production  in  cattle. 

Bison.  Bison  do  not  react  as  strongly  to  surrounding  disturbances,  as  do  cattle.  A  study  in  1972  by  Frazier 
observed  bison  with  high  and  low-altitude  (100-1000  feet  AGL  at  450  knots)  overflights  with  F-15 
aircraft  at  a  ground  noise  level  of  90  dBA;  the  bison  “appeared  oblivious”  to  the  aircraft  noise  and 
continued  grazing  throughout  all  aircraft  passes  (Gladwin  et  a\.  1988).  Aircraft  overflights  appear  to  have 
little,  if  any  effect  on  bison. 

Horses.  Horses  have  been  observed  for  reactions  to  overflights  as  well.  Several  studies  were  summarized 
showing  a  varied  response  of  horses  to  low-altitude  aircraft  overflights.  Observations  made  in  1966  and 
1968  noted  that  the  horses  galloped  around  in  response  to  jet  flyovers  (USAF  1993).  Bowles  (1995)  cites 
Kruger  and  Erath  as  observing  horses  exhibiting  intensive  flight  reactions,  random  movements,  and 
biting/kicking  behavior.  However,  no  injuries  or  abortions  occurred  and  there  was  evidence  that  the  mares 
adapted  somewhat  to  the  flyovers  over  a  month’s  time  (USAF  1993).  Although  horses  notice  the 
overflights,  it  does  not  appear  to  affect  their  survivability  or  their  procreation  and  they  do  seem  to 
habituate  to  these  disturbances. 

WILDLIFE 

The  potential  sources  of  impacts  to  wildlife  from  aircraft  overflights  are  the  visual  effect  of  the 
approaching  aircraft  and  the  associated  subsonic  noise.  Any  visual  impacts  would  be  most  likely  to  occur 
along  those  portions  of  MTRs  that  are  below  1,000  feet  AGL,  the  altitude  accounting  for  most  reactions 
to  visual  stimuli  by  wildlife  (Lamp  1989,  Bowles  1995).  Noise  effects  to  wildlife  are  classified  as 
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primary,  secondary,  and  tertiary  effects.  Primary  effects  are  direct,  physiological  changes  to  the  auditory 
system,  (i.e.,  ear  drum  rupture,  temporary  and  permanent  hearing  threshold  shifts,  and  the  masking  of 
auditory  signals).  These  primary  effects  are  not  expected  to  occur  as  described  in  the  following 
discussion.  Secondary  effects  include  non-auditory  effects  such  as  stress  and  associated  physiological 
response  (i.e.,  increased  blood  pressure,  use  of  available  glucose,  and  blood  corticosteroid  levels); 
behavior  modifications;  interference  with  mating  or  reproduction;  and  impaired  ability  to  obtain  adequate 
food,  cover,  or  water.  The  possibility  of  secondary  effects  occurring  are  more  likely  than  primary  effects 
and  will  be  explored  in  detail  as  follows.  Tertiary  effects  are  the  direct  result  of  primary  and  secondary 
effects,  and  include  population  declines,  habitat  loss,  and  species  extinction.  Tertiary  effects  of  aircraft 
overflight  are  difficult  to  pinpoint  because  the  intricate  details  involved  in  ecosystem  function  include 
many  factors  not  related  to  the  overflight  operations. 

Behavioral  experiments  have  demonstrated  that  noise  at  high  levels  is  mildly  aversive  in  and  of  itself, 
apparently  because  the  physiological  effects  stimulated  by  noise  are  aversive  (e.g.,  muscular  flinch, 
vasoconstriction,  bradycardia)  (Bowles  1997).  However,  noise  is  not  aversive  enough  to  be  an  effective 
conditioning  stimulus  over  the  long  term.  This  explains  the  failure  of  most  acoustic  harassment  devices  to 
deter  wildlife,  such  as  deer,  from  favored  areas  (Bowles  1997).  Literature  available  on  aircraft  overflights 
on  wildlife  specifically  related  to  the  RBTI  includes  fixed-wing  aircraft  overflight  studies  conducted  in 
the  early  1970s  through  mid-1998.  In  the  past,  literature  discussing  different  types  of  aircraft  were  used  to 
argue  whether  any  aircraft  overflights  adversely  affected  wildlife.  Much  of  this  literature  discussed 
helicopter  overflight,  which  is  not  included  in  the  RBTI  action.  Helicopter  overflight  is  found  to  have  a 
greater  effect  on  wildlife  because  helicopters  do  not  typically  leave  an  area  as  rapidly  as  fixed-wing 
aircraft.  Helicopters  have  a  percussive  effect  from  the  beat  of  the  rotors,  and  helicopters  are  often  used  to 
chase,  dart,  and  capture  wildlife  and  could  cause  a  greater  fear  factor  among  wildlife  populations  that 
have  interacted  with  helicopters  in  this  way.  Therefore,  studies  on  helicopters  will  not  be  discussed.  Some 
caution  has  also  been  suggested  when  extrapolating  studies  using  one  species,  for  the  results  that  might 
happen  for  another.  For  this  reason,  only  studies  relating  to  RBTI-associated  species  will  be  used  to 
discuss  impacts. 

Most  of  the  effects  of  noise  are  mild  enough  that  they  may  never  be  detectable  as  changes  in  population 
size  or  population  growth  against  the  background  of  normal  variation  (Bowles  1995).  Many  other 
environmental  variables  (e.g.,  predators,  weather,  changing  prey  base,  ground  based  human  disturbance) 
may  influence  reproductive  success  and  confound  the  ability  to  identify  the  ultimate  factor  in  limiting 
productivity  of  a  certain  nest,  area,  or  region  (Smith  et  al.  1988).  In  contrast,  the  effects  of  other  human 
intrusions  near  nests,  foraging  areas,  dens,  etc.  (e.g.,  hiking,  bird  watching,  timber  harvesting,  boating) 
are  readily  detected  and  substantially  affect  wildlife  behavior  and  reproductive  success  (USFS  1992). 

The  following  discusses  the  aircraft  overflight  effects  on  wildlife  by  species  type. 

Large  Herbivores:  The  large  wild  herbivores  under  the  RBTI  airspaces  include  mule  deer,  elk,  bighorn 
sheep,  and  pronghorn  antelope.  There  have  been  many  studies  of  aircraft  noise  on  mammals.  Some  of 
these  studies  have  examined  the  noise  response  of  mammals  under  laboratory  conditions  (e.g., 
Weisenberger  et  a\.  1996).  Other  researchers  have  investigated  the  physiological  and  behavioral 
responses  of  mammals  in  the  field  (Lamp  1987).  Laboratory  studies  previously  showed  habituation  results 
to  continuous  noise  exposure.  Now,  both  the  current  field  and  laboratory  data  indicate  that  mammals 
(e.g.,  pronghorn,  bighorn  sheep,  elk,  and  mule  deer)  show  that  the  effects  are  transient  and  of  short 
duration  and  suggest  that  the  animals  appear  to  habituate  to  noise  through  repeated  exposure  without 
long-term  discernible  negative  effects  (Workman  et  a\.  1992;  Krausman  et  a\.  1993,  1998;  Weisenberger 
et  a\.  1996).  Therefore,  changes  to  the  number  and  types  of  overflight  are  not  expected  to  result  in  major 
impacts  to  wildlife  populations. 
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Mule  deer.  Mule  deer  were  observed  for  jet  fighter  overflight  responses.  None  of  the  three  jet  fighter 
flights  below  3000  feet  AGL  and  none  of  the  18  jet  fighter  flights  above  3000  feet  AGL  caused  mule  deer 
to  run  (Kroodsma  1988).  Wild  animals  exposed  to  intense  noise  with  sudden  onset  can  panic  and  injure 
themselves  or  their  young,  however,  this  is  usually  the  result  of  active  pursuit  (such  as  the  perceived 
pursuit  of  a  low  flying  aircraft).  Animals  control  their  movements  to  minimize  risk.  Loss  rates  have  varied 
greatly  in  the  few  documented  cases  of  injury  or  loss.  Mammals  and  raptors  appear  to  have  little 
susceptibility  to  those  losses,  whereas  the  most  significant  losses  have  been  observed  among  waterfowl. 
Panic  responses  habituate  quickly  and  completely,  usually  with  fewer  than  five  exposures  (Bowles  1997). 

Small  Mammals:  Small  mammals  under  the  RBTI  airspaces  include  the  Mexican  long-nosed  bat,  black¬ 
tailed  jackrabbit,  black-tailed  prairie  dog,  desert  cottontail,  Ord’s  kangaroo  rat,  plains  harvest  mouse, 
southern  plains  woodrat,  and  thirteen- lined  ground  squirrel.  One  recent  three-year  study  by  McClenaghan 
and  Bowles  (1995)  focused  on  chronic  military  aircraft  exposure.  It  was  conducted  in  south-central 
Arizona  characterized  by  creosote  and  mixed  Sonoran  Desert  scrub.  The  sites  were  exposed  to  low- 
altitude  flights  of  more  than  20,000  sound  events  in  excess  of  80  dB  with  1 15.5  dB  being  the  highest  A- 
weighted  single  event  level  (SEL)  recorded.  The  control  sites  received  noise  levels  at  least  an  order  of 
magnitude  lower  with  an  average  of  5 1 .3  dB  and  none  were  over  1 00  dB.  The  control  area  event  rate  was 
approximately  one  flight  per  day.  Numerous  kangaroo  rat  and  pocket  mouse  species  and  the  white- 
throated  wood  rat  were  included  in  the  study.  Populations  densities,  body  weight,  reproductive  activity, 
recruitment  by  immigration  and  reproduction,  survival  rate  month  to  month  were  measured.  Overall,  the 
outcome  of  the  study  suggests  the  effects  of  lifetime  exposure  to  intermittent  aircraft  noise  on  animal 
demography  are  likely  to  be  small  and  difficult  to  detect,  if  they  exist  at  all  (McClenaghan  and  Bowles 
1995),  which  is  consistent  with  what  is  found  in  laboratory  species  and  humans  (Kryter  1994). 

Raptors:  Birds  of  prey,  or  raptors,  in  the  area  include  ferruginous  hawk,  bald  eagle,  golden  eagle,  great¬ 
horned  owl,  spotted  owl,  burrowing  owl,  peregrine  falcons,  prairie  falcons,  and  aplomado  falcon. 

Peregrine  and  prairie  falcons:  Peregrines  occupy  their  breeding  habitat  by  March  1 ,  with  egg  laying 
occurring  from  March  15  to  May  15.  During  this  period  of  egg  laying  and  initial  incubation,  peregrines 
are  most  susceptible  to  disturbance  and  abandonment  (USFWS  1984).  A  study  (Ellis  et  al.  1991)  of  low- 
altitude  overflights  above  prairie  falcon  and  other  similar  raptors  showed  no  permanent  nest  abandonment 
or  reduction  in  reproductive  success.  Abandonment  is  less  likely  during  the  period  from  May  16  until  the 
fledged  young  have  dispersed  from  the  nest  area  (usually  by  August  15). 

In  studies  on  the  impacts  of  low-altitude  jet  overflights  on  nesting  peregrine  and  prairie  falcons,  Ellis 
(1981)  and  Ellis  et  al.  (1991)  found  that  responses  to  extremely  frequent  and  nearby  jet  aircraft  were  often 
minimal  and  never  associated  with  reproductive  failure.  Typically,  birds  quickly  resumed  normal 
activities  within  a  few  seconds  following  an  overflight.  While  the  falcons  were  noticeably  alarmed  by  the 
noise  stimuli  in  this  study,  the  negative  responses  were  brief  and  not  detrimental  to  reproductive  success 
during  the  course  of  the  study. 

In  1995,  a  three  year  study  was  initiated  for  the  U.S.  Air  Force  by  the  Alaska  Cooperative  Fish  and 
Wildlife  Research  Unit,  University  of  Alaska,  Fairbanks,  and  Alaska  Biological  Research  to  assess  the 
effects  of  jet  overflights  on  the  behavior,  nesting  success,  and  productivity  of  nesting  peregrine  falcons 
beneath  five  MOAs  in  interior  Alaska  (Ritchie  et  al.  1998).  An  average  of  34  nests  per  year  were 
monitored  over  the  three  year  study,  with  an  average  of  28  and  27  overflights  each,  respectively,  through 
the  nesting  season.  Daily  sound  exposure  levels  (SEE)  ranged  from  60  to  1 10.6  dBA.  Overall,  the  average 
number  of  young  per  successful  pair  was  greater  at  the  experimental  sites  than  at  the  control  sites  (Ritchie 
et  al.  1998). 
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Mexican  Spotted  Owl.  Johnson  and  Reynolds  (1996)  studied  F-16  aircraft  overflights  directly  over  several 
Mexican  spotted  owls  located  under  an  existing  MOA.  Adult  and  juvenile  birds  were  observed  and  found 
to  have  minimal  to  no  reactions. 

Bald  Eagle.  Fleischner  and  Weisberg  (1986)  have  shown  that  bald  eagles  are  susceptible  to  being  startled 
by  loud  noised  during  the  breeding  season.  Bald  eagles  (threatened)  typically  respond  to  the  proximity  of 
disturbance,  such  as  from  pedestrian  traffic  or  aircraft  within  1 00  meters,  because  of  the  increased 
visibility  of  the  perceived  threat  rather  than  noise  level  (Ellis  et  a\.  1991).  Bald  eagles’  reactions  to 
commercial  jet  flight,  although  minor  (e.g.,  looking),  were  twice  as  likely  to  occur  at  eagle-jet  distances 
of  one  half  mile  or  less  (Fleischner  and  Weisber,  1986).  Another  study  by  Fraser  et  a\.  (1985)  stated  that 
over  850  overflights  of  active  bald  eagle  nests  only  resulted  in  two  eagles  (10  percent)  that  interrupted 
their  incubation  or  brooding  activities  during  these  overflights.  Awbrey  and  Bowles  (1990)  suggested  that 
eagles  are  particularly  resistant  to  being  disturbed  from  their  nests. 

Other  Raptors.  There  have  been  no  studies  on  the  responses  of  aplomado  falcons  to  aircraft  overflights 
but  there  have  been  studies  on  the  closely  related  peregrine  and  prairie  falcons  and  other  raptors  (e.g., 

Ellis  et  a\.  1991).  These  studies  suggest  that  falcons  will  nest  within  areas  overflown  by  low-level  jet 
aircraft.  Although  birds  do  at  times  flush  from  nests,  they  soon  return  and  nest  success  is  not  affected. 
Peregrine  falcons  and  other  raptor  species  are  known  to  nest  in  the  immediate  vicinity  of  airports  under 
the  flight  patterns  where  aircraft  land  and  take-off.  Eamp  (1989)  found  in  a  study  of  the  impacts  to 
wildlife  of  aircraft  overflights  at  Naval  Air  Station  Fallon  in  northern  Nevada,  that  nesting  raptors  (golden 
eagle,  bald  eagle,  prairie  falcon,  Swainson's  hawk,  and  goshawk)  either  showed  no  response  to  low-level 
flights  (less  than  3,000  feet  AGE)  or  only  showed  minor  reactions.  Minor  reactions  consisted  of  the  bird 
assuming  an  alert  posture  or  turning  its  head  and  watching  the  aircraft  pass  overhead.  Duration  of  raptor 
response  to  aircraft  disturbances  was  monitored  for  one  year  and  was  found  to  average  14  seconds  for 
low-level  overflights.  All  raptor  nests  under  observation  successfully  fledged  young  (Eamp  1989).  In  a 
literature  review  of  raptor  responses  to  aircraft  noise,  Manci  et  al.  (1988)  found  that  most  studies  of 
raptors  did  not  show  a  negative  response  to  overflights.  When  negative  responses  were  observed  they 
were  predominantly  associated  with  rotary-winged  aircraft  or  jet  aircraft  that  were  repeatedly  passing 
within  one-half  mile  of  a  nest.  The  USFWS  indicated  as  part  of  consultations  associated  with  a  Cannon 
AFB  action  that  flights  at  or  below  2,000  feet  AGE  from  October  1  through  March  1  could  result  in 
adverse  impacts  to  wintering  bald  eagles  (USFWS  1998).  However,  Fraser  et  a\.  (1985)  believes  that 
raptors  habituate  to  overflights  rapidly,  sometimes  tolerating  aircraft  approaches  of  65  feet  or  less. 

Other  birds:  The  passerines  present  under  the  RBTI  airspace  include  black-throated  sparrow,  dark-eyed 
junco,  loggerhead  shrike,  white-faced  ibis,  cactus  wren,  mourning  dove,  and  vesper  sparrow.  Federally 
listed  birds  that  could  be  found  under  the  airspaces  include  the  interior  least  tern  and  southwestern  willow 
flycatcher.  As  opposed  to  other  taxa,  many  researchers  (Bowles  1997,  Ellis  et  a\.  1991,  Klein  1973, 
Pritchett  et  a\.  1978)  have  studies  the  effects  of  aircraft  noise  on  birds  and  mammals.  Some  of  these 
studies  have  examined  the  noise  response  of  birds  under  laboratory  conditions  (e.g..  Book  and  Bradley 
n.d.).  Other  researchers  have  investigated  the  physiological  and  behavioral  responses  of  birds  in  the  field 
(Ellis  et  a\.  1991,  Henson  and  Grant  1991).  The  primary  criticism  of  the  previous  laboratory  studies  is 
that  the  results  invariably  show  habituation  to  continuous  noise  exposure.  Both  the  current  field  and 
laboratory  data,  however,  indicate  that  many  birds  appear  to  habituate  to  noise  through  repeated  exposure 
without  long-term  discernible  negative  effects. 

Passerines.  Passerines  (i.e.,  perching  birds  or  song  birds)  cannot  be  driven  any  great  distance  from  a 
favored  food  by  a  nonspecific  disturbance,  such  as  aircraft  overflight  (USFS  1992).  However,  Manci  et 
a\.  (1988)  states  that  reproductive  losses  have  been  reported  for  small  territorial  passerines  after  exposure 
to  low- altitude  overflights. 
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Black  Ducks.  One  recent  study  measured  the  heart  rate  of  black  ducks  for  4  days  and  subjected  them  to 
simulated  aircraft  noise  for  48  episodes  per  day  with  peak  volume  of  1 10  dB.  Acute  response  occurred  on 
the  first  day  but  diminished  rapidly  after  that.  This  indicated  the  ability  of  black  ducks  to  habituate  to  the 
auditory  component  of  low  altitude  aircraft  overflight  (Harms  et  a\.  1997). 

Migratory  Waterfowl.  Migratory  waterfowl  have  shown  to  have  moderate  responses  and  habituate  slowly 
to  aircraft  overflight.  For  example,  migratory  waterfowl  often  make  brief  flights  in  response  to  aircraft 
overflights.  If  individuals  are  susceptible  to  damage  as  a  result  of  these  moderate  responses,  noise  may 
continue  to  have  an  impact  over  long  periods.  For  example,  gulls  nesting  in  colonies  can  take  advantage 
of  brief  defensive  flights  to  cannibalize  one  another’s  eggs  (Burger  1981).  Unfortunately,  little 
information  is  available  on  the  actual  extent  of  such  losses.  Migrants  and  animals  living  in  areas  with  high 
concentrations  of  predators  are  the  most  vulnerable. 

Wading  Birds.  A  literature  synthesis  by  Manci  et  a\.  (1988)  cited  Black  et  a\.  (1984)  as  studying  wading 
bird  colony  effects  of  low-altitude  (less  than  500  feet  AGL)  military  training  flights.  It  was  found  that 
reproductive  activity  including  nest  success,  nestling  survival,  and  nestling  chronology,  was  independent 
of  F-16  overflights,  but  was  related  to  ecological  factors  including  location  and  physical  characteristics  of 
the  colony  and  climatology. 

Sandhill  Cranes.  In  a  literature  review  by  the  USAF  (1993),  two  studies  were  referenced  that  noted 
aircraft  noise  caused  a  cessation  of  intensive  calling,  but  birds  rarely  left  the  nest,  when  overflown. 

Fish,  Reptiles,  and  Amphibians:  Reptile  and  amphibians  identified  under  the  RBTI  airspaces  include 
Mojave  rattlesnake,  side-blotched  lizard,  Texas  homed  lizard,  yellow  mud  turtle,  Texas  banded  gecko. 
Great  Plains  skink.  Couch’s  spadefoot  toad,  and  the  Great  Plains  toad.  The  effects  of  overflight  noise  on 
fish,  reptiles,  and  amphibians  have  been  poorly  studied,  but  conclusions  about  their  expected  responses 
have  been  speculated  on  through  the  known  physiology  and  behavior  for  these  taxa  (Gladwin  et  a\.  1988). 
Although  fish  do  startle  in  response  to  low  flying  aircraft  noise  and  probably  to  the  shadows  of  aircraft  as 
well,  they  have  been  found  to  habituate  to  the  sound  and  overflights.  Noise  is  also  readily  and  well 
attenuated  by  water  surfaces,  fish  are  not  expected  to  be  affected  by  noise  from  overflights.  Reptiles  and 
amphibians  that  respond  to  low  frequencies  and  those  that  respond  to  ground  vibration,  such  as  toads 
(genus  Scaphiopus),  may  be  affected  by  noise.  However,  RBTI  activities  are  unlikely  to  cause  ground 
vibrations  noticeable  to  these  species. 

2.7  NOISE  EFFECTS  ON  STRUCTURES 

Normally,  the  most  sensitive  components  of  a  structure  to  airborne  noise  are  the  windows  and, 
infrequently,  the  plastered  walls  and  ceilings.  An  evaluation  of  the  peak  sound  pressures  impinging  on  the 
stmcture  is  normally  sufficient  to  determine  the  possibility  of  damage.  In  general,  at  sound  levels  above 
130  dB,  there  is  the  possibility  of  the  excitation  of  stmctural  component  resonance.  While  certain 
frequencies  (such  as  30  Hz  for  window  breakage)  may  be  of  more  concern  than  other  frequencies, 
conservatively,  only  sounds  lasting  more  than  one  second  above  a  sound  level  of  130  dB  are  potentially 
damaging  to  structural  components. 

In  a  1989  study,  directed  specifically  at  low-altitude,  high-speed  aircraft  showed  that  there  is  little 
probability  of  stmctural  damage  from  such  operations  (Sutherland  1990).  One  finding  in  that  study  is  that 
sound  levels  at  damaging  frequencies  (e.g.,  30  Hz  for  window  breakage  or  15  to  25  Hz  for  whole-house 
response)  rarely  occur  below  130  dB. 

Noise-induced  stmctural  vibration  may  also  cause  annoyance  to  dwelling  occupants  because  of  induced 
secondary  vibrations,  or  "rattle,"  of  objects  within  the  dwelling,  such  as  hanging  pictures,  dishes,  plaques, 
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and  bric-a-brac.  Window  panes  may  also  vibrate  noticeably  when  exposed  to  high  levels  of  noise,  causing 
homeowners  fear  of  breakage.  In  general,  such  noise-induced  vibrations  occur  at  sound  levels  above  those 
considered  normally  incompatible  with  residential  land  use.  Thus  assessments  of  noise  exposure  levels  for 
compatible  land  use  should  also  be  protective  of  noise-induced  secondary  vibrations. 

2.8  NOISE  EFFECTS  ON  TERRAIN 

Members  of  the  public  often  perceive  that  noise  from  low-flying  aircraft  can  cause  avalanches  or 
landslides  by  disturbing  fragile  soil  or  snow  structures,  especially  in  mountainous  areas,  causing 
landslides  or  avalanches.  There  are  no  known  instances  of  such  effects,  and  it  is  considered  improbable 
that  such  effects  will  result  from  routine,  subsonic  aircraft  operations. 

2.9  NOISE  EFFECTS  ON  HISTORICAL  AND  ARCHAEOLOGICAL 
SITES 

Because  of  the  potential  for  increased  fragility  of  structural  components  of  historical  buildings  and  other 
historical  sites,  aircraft  noise  may  affect  such  sites  more  severely  than  newer,  modem  structures.  Again, 
there  are  few  scientific  studies  of  such  effects  to  provide  guidance  for  their  assessment. 

One  study  involved  the  measurements  of  sound  levels  and  structural  vibration  levels  in  a  superbly 
restored  plantation  house,  originally  built  in  1795,  and  now  situated  approximately  1,500  feet  from  the 
centerline  at  the  departure  end  of  Runway  19L  at  Washington  Dulles  International  Airport  (lAD).  These 
measurements  were  made  in  connection  with  the  proposed  scheduled  operation  of  the  supersonic 
Concorde  airplane  at  lAD  (Wesler  1977).  There  was  special  concern  for  the  building's  windows,  since 
roughly  half  of  the  324  panes  were  original.  No  instances  of  stmctural  damage  were  found.  Interestingly, 
despite  the  high  levels  of  noise  during  Concorde  takeoffs,  the  induced  structural  vibration  levels  were 
actually  less  than  those  induced  by  touring  groups  and  vacuum  cleaning  within  the  building  itself  As 
noted  above  for  the  noise  effects  of  noise-induced  vibrations  of  normal  structures,  assessments  of  noise 
exposure  levels  for  normally  compatible  land  uses  should  also  be  protective  of  historic  and  archaeological 
sites. 

3.0  NOISE  MODELING 

An  aircraft  in  subsonic  flight  generally  emits  noise  from  two  sources:  the  engines  and  flow  noise  around 
the  airframe.  Noise  generation  mechanisms  are  complex,  and  in  practical  models  the  noise  sources  must 
be  based  on  measured  data.  The  Air  Force  has  developed  a  series  of  computer  models  and  aircraft  noise 
data  bases  for  this  purpose.  The  models  include  NOISEMAP  (Moulton  1992)  for  noise  around  airbases, 
ROUTEMAP  (Eucas  and  Plotkin  1988)  for  noise  associated  with  low-level  training  routes,  and 
MR  NMAP  (Eucas  and  Calamia  1996)  for  use  in  MOAs  and  ranges.  These  models  use  the  NOISEFIEE 
database  developed  by  the  Air  Force.  NOISEFIEE  data  includes  SEE  and  Lmaxas  a  function  of  speed  and 
power  setting  for  aircraft  in  straight  flight. 

Noise  from  an  individual  aircraft  is  a  time-varying  continuous  sound.  It  is  first  audible  as  the  aircraft 
approaches,  increases  to  a  maximum  when  the  aircraft  is  near  its  closest  point,  then  diminishes  as  it 
departs.  The  noise  depends  on  the  speed  and  power  setting  of  the  aircraft,  and  its  trajectory.  The  models 
noted  above  divide  the  trajectory  into  segments  whose  noise  can  be  computed  from  the  data  in 
NOISEFIEE.  The  contributions  from  these  segments  are  summed. 

MR  NMAP  was  used  to  compute  noise  levels  in  the  affected  airspace  for  this  EIS.  The  primary  noise 
metric  computed  by  MR  NMAP  was  Ldnmr  averaged  over  each  airspace.  Supporting  routines  from 
NOISEMAP  were  used  to  calculate  SEE  and  Lmaxfor  various  flight  altitudes  and  lateral  offsets  from  a 
ground  receiver  position 
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Appendix  D  -  Species  List 

Tables  D-1  and  D-2  received  from  the  USFWS  and  reprinted  in  support  of  the  F-22  Force 
Development  Evaluation  and  Weapons  School  Beddown  Environmental  Impact  Statement, 
October  1999. 


I  able  D-1.  Protected  and  Sensitive  I 

lant  Sperin  Known  lo  Ocenr  on  Nellis  AFU  and  NAKK  (Page  1  of  4) 

Common  Name 

Scientific  Name 

h'edera 

Status' 

State 

Status 

iNNHPantllNC 

I  ranking' 

Distribution 

round  on  Nellis  AbB 

Las  vegas  ocarpoppy 

^rctomecon  cali/ornica 

SOC 

1  CE 

1  G3S3 

ICIark  County;  Nellis  AFB  (areas  11  and  III) 

Astragalus  ackermann 

SOC 

rj2S2 

Clarit  and  Lincoln  counlics;  Deserl  NWR  and  S  Range,  NAFR  (Sheep 

and  Pintwaicr  ranges) 

Amargosa  Penstemon 

Penstemon  fruticifurma 

s$p.  Amargosae 

SOC 

G3T2S2 

Western  Clark  and  southern  Nye  counties,  unconfirmed  on  NAKR 

Bashful  beardtonguc 

Penstemon  puJicus 

SOC 

CIS) 

Nye  County:  N  Range  (Kawich  Range). 

Astragalus  beatleyae 

SOC 

CE 

02S2 

Nye  County;  N  Range,  NAFR  (Pahulc  Mesa)  and  Nevada  Test  Site 

(NTS.  lialfpint  Range). 

iiealley  phacelia 

(scorpion  plant) 

Phacelia  beatleyae 

SOC 

G2S2 

Lincoln  and  Nye  counties;  Desert  NWR.  S  Range.  NAFR  (Halfpint 

Range). 

Black  woolypod 

Astragalus  funereus 

SOC 

G2S2 

Clark,  Lincoln,  and  Nye  counties;  N  and  S  ranges,  NAFR  (Yucca  Ml 

and  Halfpini  Range). 

Blaine  pincushion 

cactus 

Sclerocactus  blainei 

SOC 

CY 

GISI 

Nye  County;  N  Range,  NAFR 

Cane  Spring  evening 

primrose 

Camissonia  megalantha 

SOC 

G2S2 

Lincoln  and  Nye  counlics;  NTS,  NAFR  (Halfpini  Range)  and  N  Range 

(Kawich  Range). 

Charleston  ground-daisy 

TownsemUa  Jonesii 

var.  lumulosa 

SOC 

G2T2S2 

Clark  County;  Desert  NWR 

Astragalus  oophorus 

var.  clokeyanus 

SOC 

G2S2 

Cllrtt  and  Nye  counties;  N  Range.  NAFR  (Belled  Range)  and  NTS. 

Cfokcy  greasewood 

Glossopeialon  clokeyi 

SOC 

GISI 

wlark  County,  unconfinned  on  NAFR, 

Clokcy  mountain  sage 

Salvia  dorrii  var.  clokeyi 

SOC 

G5T2S2  ( 

i 

.lark  County;  under  MOA  airspace  (l>cscn  NWR.  Sheep  Range), 
nconfinncd  on  NAFR  but  occurrence  suspected 
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Tabic  D-1.  Protected  and  St 

ensitive  Plant  Species  Known  to  Occur  on  Nellis  AFB  and  NAFR  (Page  2  of  4) 

Common  Name 

Pound  on  NAPR 

1  Scientific  Name 

Federa 

Slalia' 

State 

1  Status 

NNHPandTN 

ranking* 

Distribution 

Clokey  paintbrush 

Castilleja  martinii  var. 

ciokeyi 

soc 

G3T2S2 

Nye  County,  presumed  to  occur  elsewhere,  on  NAFR 

Astragalus  uncialis 

soc 

G2SI 

NorUienstem  Nye  County,  unconfirmed  on  NAFR  or  MOA  nirspnee 

Trifolium  ondinum  var. 

podocephtdum 

soc 

G3TISI 

Unconfirmed  on  NAFR  (other  date  unavailable). 

Asclepias  eastwootliana 

soc 

G2S2 

Nye  County,  reported  on  NAFR  (Tonopah  Test  Range  [DoE  1 99611 

Astragalus  gitmanii 

soc 

G3SI 

Lincoln  County,  N  Range,  NAFR  (Groom  and  Tikaboo  ranges. 

Asiragaha  mohavensis 

var.  Aem/gynu 

soc 

CE 

G3T2S2 

Clarlt  and  Lincoln  counties;  S  Range,  NAFR  (Desert,  E  Desert, 

Pintwater  ranges). 

Smeiowskia  holmgrenii 

soc 

Northern  Nye.  unconFinncd  on  NAFR  or  MOA  airspace. 

Galium  hitendiae 

ssp.  kingstonense 

soc 

G4QT2S2 

Clarlt  and  Nye  counties;  N  Range,  NAFR  (Belled  and  Eleana  ranges). 

Astragalus  oophorus  var. 

tonchoeafyx 

soc 

G4TISI 

Lincoln  County,  N.  Wilson  Creek  Range  but  unconfirmed  on  NAFR  or 

MOA  airspace. 

Lewisia  maguirei 

soc 

GISI 

Northeastern  Nye  County,  MOA  airspace  (Cherry  Creek  summit  in 

Quinn  Canyon  Range). 

Arenaria  stenomeres 

GISI 

Clark  and  Lincoln  counties,  under  MOA  airspace  (Las  Vegas  Range  S 

Meadow  Valley  Mts.). 

Merriam  s  bearpoppy 

Arcteunecon  merriami 

soc 

G3S2 

Lmcoln,  Nye,  and  Clark  counties;  S  Range,  NAFR  (Spoiled.  Pintwater, 

Desert,  and  E  Desert  ranges.  Ranger  and  Dc  Lamar  mms.,  and  Three 

Lakes  Valley). 

Uithyrus  hitchcockianus 

G2S2 

4ye  County,  on  N  I'S  but  not  known  from  NAFR  or  related  overflight 

treas. 

llene  nacMingerae 

soc 

G2S2  1 

.eported  as  occurring  on  NAFR 

Nevada  dune  penstemon  / 

'*enstemon  arenarius 

soc 

G2S2  1 

ti 

*Jye,  Mineral,  and  Churchill  counties,  occurs  south  ofTolicha  Peak 

lear  NAFR  boundary. 
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TabI 

c  D-l.  Protected  and  Sensitive  Plant  Species  Known  to  Occur  on  Nellis  AFB  and  NAFR  (Page  3  of  4) 

Common  Nome 

Scientific  Name 

1  Federa. 

1  Status’ 

State 

Status 

NNHPandTNC 

ranking' 

Distribution 

Found  on  NAFR 

Nevada  wiMowlierb 

Epilobium  nevadense 

SOC 

G2S2 

Clark  County.  Sfn^ing  Mountains,  unconfirmed  on  NAFR. 

Pahute  ^een  gentian 

Frasera  pahutensis 

SOC 

G2S2 

Nyc  County,  SE  rim  of  Pahute  Mesa  on  NTS,  reportedly  occurs  on 

NAFR. 

Pahute  Mesa  hcardlongue 

Penstemon  pahutensis 

SOC 

G2S2 

ClaA,  Lincoln  and  Nye  counires,  on  NAFR  (Pahute  Mesa),  Stonewall 

Mountain. 

Parish's  phacelia 

Phacelia  parishii 

SOC 

G2S2 

Clark,  Lmcoln,  and  Nye  counties;  Desert  NWR  and  S  Range.  NAFR 

(Indian  Springs  and  Three  Lakes  valleys). 

Peck  Station  milkvetch 

Astragalus  euryiobus 

SOC 

G2S2 

Lincoln  County,  under  MOA  airspace  (vicinity  of  Peck  Station) 

Pygmy  pore  leaf 

Porophyitum  pygm<Kum 

SOC 

GISI 

Clark  and  Lincoln  counties;  S  Range.  NAFR  (Desert  and  E  Desert 

ranges). 

Remote  milkvetch 

Astragalus  remotus 

SOC 

GISI 

Clark  County,  Spring  Mountains  and  Bird  Spring  Range,  unconfirmed 

on  NAFR. 

Remote  rabbitbrush 

Chrysothamnus 

eremobius 

SOC 

Gist 

Clai*  County;  S  Range,  NAFR  (Pintwatcr  Range) 

Rollins  clover 

TVi/olhim  rollinsii 

SOC 

G4T2S2 

Nye  County,  Toiyabe  Range,  unconfirmed  on  NAFR, 

Rosy  bicolored 

penstemon 

Penstemon  bicolor  ssp. 

roseus 

SOC 

G2T2S2 

Clark  County,  Dry  Ijdcc  Valley  but  unconfirmed  on  NAFR  or  Desert 

MOA. 

Sanicle  biscuitroot 

Cymt^ierus  ripleyi 

var.  sanicuMdes 

SOC 

Gist 

Lincoln  and  Nyc  counties;  N  Range,  NAFR  (Pahute  Mesa.  Groom, 

Eleana,  Halfpint,  and  Belied  ranges). 

Schlesser  pincushion 

Sclerocactus  schlesseri 

SOC 

GISI 

Distribution  unavailable,  unconfirmed  on  NAFR. 

Sheep  fleabanc 

Erigeron  ovinus 

SOC 

GISI 

Clark  and  Lincoln  counties;  N  Range,  NAFR  (Groom  Range)  and 

under  MOA  airspace  (Irish  Mt). 

Sheep  range 

mifkvetch 

Astragalus  amphioxys 

var.  musmonum 

SOC 

G5T2S2 

Clark  and  Lincoln  counties;  under  MOA  airspace  (Sheep  Range)  and  S 

(ange,  NAFR  (Desert  and  E  Desert  ranges). 

Sunnystde  green  gentian 

^rasera  gypsicola 

SOC 

G2S2 

MonhoMteni  Nye  County,  uncooRrmed  on  NAFR  or  MOA  airspace 
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Tabic 

u-l.  Proleclcd  anil  Sensilivc  PlanI  Species  Known  to  Occur  on  Nellis  AFB  and  NAFR  (Page  4  of  4) 

Common  Nante 

Scientific  Name 

Federal 

Status' 

1  State 

Status' 

NNHPandTNC 

ranking' 

Distribution 

Tufted  globe  mallow 

Sphaeraicea  caespitosa 

SOC 

G3S2 

Nortlwnsleni  Nye  County,  unconfiimed  on  NAFR  or  MOA  airspace 

l/lah  spikeweed 

Sefaginella  utahensis 

SOC 

G2S2 

Clark  County,  unconfirmed  on  NAFR  or  in  MOA  airspace. 

Jameskt  tetrapetala 

SOC 

G2S2 

Lrncoln  and  Nyc  counties;  under  MOA  airspace  (Highland  Range). 

unconrtnned  on  NAFR  but  occurrence  suspected. 

hona:  Moiinio  indWIlIbns 

Cryptantha  welshii 

^.llcdcfl^a/  1411;  Mor^ 

SOC 

IdandKnigI 

GISI 

reBdd  1995:  DoE  It 

[>isUibution  unavailable;  unconfirmed  on  NAFR 

Notes  t.  Stalin  and  ranking: 


t-ederal:  E  -  Endangcttd  -  m  daigei  orextinclion  in  ail  or  st^nonl  poitiORf  ortheir  ranges; 

T- TIitMciicd  -  likely  u  be  clinirKd  et  cndantcied  in  the  Inoeenhle  fnnire  irpn^  itenis  cenlinc 

CY  -Cncluf  and  Yucca  •  succutera  laxa  ihai  are  protected  statewide  (NRS  S27.060-.I20) 


Nevada  Natural  llchtagc  Program  and  The  Nature  Couefvncy  mktng  system 


G  Cilobal  rink  IwBcalm,  baaed  00  vrorWwiikdirtributiooteihe  species  levei; 

T  Global  trinomial  rank  indicalor.  based  on  worMwkte  distribiitkin  at  Ae  infitepednc  level; 

S  Slate  rank  indkalDr.  based  on  dstribiMioo  within  Nevada  at  the  lowest  taxonotiHc  level; 

1  Critically  imperiled  due  lo  extreme  rarity,  immiaeal  ttaeats,  or  biotogical  factors. 

2  Imperiled  due  to  rarNy  or  other  demonstrable  factors; 

]  *^^_*”*J”*  *™***'*®^  >•*  or  with  very  restricted  rteige,  or  otherwise  vulnerable  to  extinction 
4  Apparently  secure,  though  hnpiefflfy  quite  rare  in  pans  of  its  rwge.  espedrily  at  Hs  periphery 

II  or  historical  occurrence,  not  now  ktuHvn  but  could  be  rediscovered. 

Q  Taxonomic  status  uncertain 
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TablcD-2.  Protected  and  Sensitive  Animal  Species  Known  or  with  Potential  to  Occur 
on  Nellis  AFB»  NAFR,  and  under  MOA  Airspace  (page  1  of  5) 

Common  Name 

Scienti/ic  Name 

1  Federa 

Slatus* 

State 

Status' 

Occurrence 

Invertebrates 

Grated  tryonia 

Tryonia  clathrata 

SOC 

Desert  MOA  (Sally  Corridor  and  Coyole  Bravo:  Pahranagal  Valley) 

Moapa  Warm  Spring 

riflle  beetle 

Stene/mis  caluia  moapa 

SOC 

Desert  MOA  (Sally  Corridor  Pahranagat  Valley) 

Pahranagat  pebblesnail 

FtuminiCida  merriamt 

SOC 

Desert  MOA  (Sally  Corridor  and  Coyole  Bravo:  Pahranagal  Valley) 

Pbbcs 

Big  Spring  spinedacc 

Lepidomeda  moHispinis 

pratensis 

T 

SP 

Desert  MOA  (Calienie  E:  Pioehc  Hills) 

lliko  White  River 

springFish 

Crenichihys  bayteyi  grandts 

E 

SP 

Desert  MOA  (Coyote  Bravo  and  Charlie:  Pahranagat  Valley) 

Meadow  Valley  Wash 
desert  sucker 

C  atostomus  clarki  ssp. 

SOC 

SP 

Desert  MOA  (<;:aliente  E:  C:edar  Range,  Pioche  Hills); 

Desert  MOA  (Elgin:  Clover  Mts.) 

Meadow  Valley  Wash 

speckled  dace 

Rhlnkhthys  osculus  ssp. 

SOC 

Desert  MOA  (Calicnte  E:  Cedar  Range.  Pioche  Hills); 

Desert  MOA  (Elgin:  Clover  Mts.) 

Moapa  dace 

Moapa  coriacea 

E 

E 

Desert  MOA  (Elgin:  Moapa  NWR) 

Moapa  speckled  dace 

hhtnichthys  osculus  moapae 

SOC 

SP 

Desert  MOA  (Elgin:  Moapa  NWR) 

Moapa  White  River 

springfish 

Crenichihys  bayteyi  moapae 

sex: 

SP 

Desert  MOA  (Elgin:  Moapa  NWR) 

Mormon  White  River 

springflsh 

Crenichihys  baiteyi 

hermophilus 

SOC 

Linder  MOA  airspace,  in  While  River- Pahranagal  Valley,  Lincoln  Co. 

Pahranagat  mundiail  chub 

'iila  robusia  Jordan! 

E 

E 

Desert  MOA  (Coyote  Bravo:  Pahranagat  Valley) 

Pahranagat  speckled  dace 

Hhinichthys  osculus  veii/er 

SOC 

SP 

icsert  MOA  (Sally  Corridor  and  Coyole  Bravo:  Pahranagal  Valley) 
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Table  D-2.  Protected  and  Sensitive  Animal  Species  Known  or  with  Potential  to  Occur 
on  Nellis  AFB,  NAFR,  and  under  MOA  Airspace  (page  2  of  5) 

Common  Nome 

1  Scientific  Name 

1  Federai 

1  Lotus' 

1  Stale 

1  Status* 

(kcurrence 

Fishes  (cont’d.) 

Pahrump  killinsli 

Empetrichthys  htos 

E 

CE 

Under  MOA  airapace  at  Com  Creek  Springs,  Clark  Co 

While  River  springHsh 

Crenkhthys  bayleyi  bayteyi 

E 

SP 

Desert  MOA  (Coyote  Bravo:  Pahranagal  Valley) 

Reptiles 

Banded  Gila  monster 

Hetoderma  suspectum 

cincinm 

SOC 

SP 

Nellis  AFB;  Desert  MOA  (Sally  Corridor,  Arrow  Canyon  Range);  Desert  MOA 

(Elgin:  Clover  Mts.) 

ChuckwalU 

Sauromalus  obesas 

soc 

Nellis  AFB;  Desen  MOA  (Elgin:  Meadow  Valley  and  Mormon  Mts.);  Desert 

MOA  (Sally  Corridor:  Sheep  Range);  S  Range:  R-4806E  (Sheep  Range) 

Oesen  lonoise 

Cophena  agassiit 

T 

T 

Nellu  AFB;  S  Range:  southern  pan  oFDesert  NWR  In  Mojave  desettscrub  NTS 

Mamnab 

Allen's  big-eared  bal 

Idionycleris  phyilotis 

SOC 

Nellb  AFB;  Desert  MOA  (Sally  Corridor  and  Coyote  Bravo:  Pahranagat  Valley) 

Big  frec-iailcd  bal 

Nyctinomops  macrotis 

SOC 

Nellis  AFB;  Desert  MOA  (Sally  Corridor  and  Coyote  Bravo:  Pahranagal  Valley) 

Ualttornia  leaf-nosed  bat 

Macrotus  caltfornicus 

SOC 

Nellis  AFB;  NRC 

Cave  myolis 

Myotis  velifer  brevis 

soc 

Reaches  northern  limit  in  southern  Clark  County;  not  krrawn  or  expected  on 

NAFR 

Desert  Valley  kangaroo 

mouse 

Mkrodipodops  megacephalta 

tdbiveraer 

soc 

Desert  MOA  (Sally  Corridor  and  Coyote  Bravo:  Pahranagat  Valley) 

Fringed  myoils 

Myotis  thysanodes 

soc 

PJellis  AFB;  N  Range,  EC  East:  R-4807A  (Kawich  Range);  Reveille  MOA 

Kawkh  Range);  N  Range:  R.4807A.  -4807B.  -4808W,  ITECR  (Pahute  Mesa); 
3esen  MOA  (Sally  Corridor  and  Coyote  Bravo:  Pahranagat  Valley)-  NTS 

Greater  western  mastilT 

bat 

'iumops  perotis  cali/ornkus 

soc 

1 

'lellisAFBiNRC 
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Tabic  D-2.  Protected  and  Sensitive  Animal  Species  Known  or  with  Potential  to  Occur 
on  Nellis  AFB,  NAFR,  and  under  MOA  Airspace  (page  3  of  5) 

Common  Name 

Scientific  Name 

1  Federal 

1  Status' 

State 

StMus' 

Occurrence 

Mammals  (cont’d.) 

Hidden  Forest  Uinta 
chipmunk 

Eutamias  umbrima 

nevadensis 

SOC 

Shoep  Mounlams  -  Hidden  Foresl  u  7,700-8,500  feet,  overnown  by  MOA 

ainpace 

Long-eared  myolis 

Myotis  eyoiis 

soc 

Nellis  AFB;  N  Rsnge,  EC  East:  R-4807A  (Kawich  Range);  Reveille  MOA 

(Kawich  Range);  N  Range:  R-4807A,  -4807B,  -dSOgW,  TPECR  (Pahule  Mesa); 
Desert  MOA  (Sally  Cortidor  and  Coyote  Bravo:  Pahranagal  Valley)'  NTS 

Long-legged  myolis 

Myotis  voians 

SOC 

Nellis  AFB;  N  Range:  R-4808E  (Groom  Range);  Desert  MOA  (Coyote  Charlie: 

Irish  Ml  );  N  Range,  EC  East:  R-4807A  (Kawich  Range);  Reveille  MOA  (Kawich 
Range);  N  Range:  R-4807A,  -d807B,  -d808W,  TPECR  (Pahule  Mesa);  Desert 

MOA  (Sally  Cortidor:  Sheep  Range);  S  Range:  R-4806E  (Sheep  Range);  Desert 
MOA  (Sally  Corridor  and  Coyote  Bravo:  Pahranagal  Valley);  NTS 

Pahranagal  Valley 

montane  vole 

Mkrotus  montanus  fucosus 

soc 

Desert  MOA  (Sally  Corridor  and  Coyote  Bravo;  Pahranagal  Valley) 

Pygmy  rabbit 

BracHyiagus  idahoensis 

soc 

SP 

Desert  MOA  (Sally  Corridor  and  Croyote  Bravo.  Pahranagal  Valley) 

Small-fooled  myolis 

Myotis  cilioiabrum 

soc 

Mellis  AFB;  N  Range;R'4807A,B  (Belled  Range);  N  Range:  R-4808E  (GrtMun 

l^ge);  Desert  MOA  (Sally  Corridor:  Sheep  Range;  S  Range:  R-4806E  (Sheep 
flange);  Desert  MOA  (Sally  Corridor  and  Coyote  Bravo:  Pahranagal  Valley);  NTS 

Spotted  bat 

Euderma  macuiatum 

soc 

T 

Nellis  AFB;  N  Range:  R-4807A,  -4807B,  -4808W,  TPECR  (Pahule  Mesa);  Desert 

MOA  (Sally  Corridor  and  Coyote  Bravo:  Pahranagal  Valley)'  NTS 

Townsend's  big-eared  bat 

PlecfMus  lowisendii 

soc 

Nellis  AFB;  N  Range,  EC  East:  R-4807A  (Kawich  Range);  Reveille  MOA 

Kawich  Range);  Desert  MOA  (Sally  Ckirridor  and  Coyote  Bravo-  Pahranaeai 

Valley);  NTS 

Western  small-footed 

myolis 

Myotk  cilioiabrum 

soc 

Observed  on  the  NTS  and  potenlially  occurs  on  NAFR 
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Table  D-2.  Protected  and  Sensitive  Animal  Species  Known  or  with  Potential  to  Occur 
on  Nellis  AFB,  NAFR,  and  under  MOA  Airspace  (page  4  of  5) 

Common  Name 

1  Scientific  Name 

1  Federa 

1  Status' 

1  State 

1  Status' 

Occurrence 

mamniib  (coat’d.)  - - - 

Yuiiia  myoiis  yumanensis 

1  SOC 

1 

Nellis  AFB;  Desert  MOA  (Sally  Corridor  and  Coyote  Bravo;  PahranaKat  Valiev) 

Birds 

American  kestrel 

Falco  sparverius 

none 

SR 

N  Range:R-4807A,B  (Belled  Range) 

Bald  eagle 

Haliaeelus  leucocephalus 

T.EPA 

E 

Desert  MOA  (Sally  Corridor  and  Coyote  Bravo:  Pahranagai  Valley). 

Migrant  and  winter  visitor  especially  to  Pahranagai  Valley  NTS 

Bam  owl 

Tyto  a!ha 

none 

SR 

NRC 

Black  lem 

CMidonUa  niger 

SOC 

SR 

Nellis  AFB;  Desert  MOA  (Sally  Corridor  and  Coyote  Bravo;  Pahranagai  Valley) 

Burrowing  owl 

Athene  cunicutaria 

SOC 

P 

A  spring  and  fall  migrant  and  breeder  on  NAFR 

Common  nighihawk 

Chordeiies  mifw 

SR 

NRC 

Coopei's  hawk 

Accipiter  cooperii 

SR 

NRC 

Femiginous  hawk 

Buteo  regain 

SOC 

SR 

Desert  MOA  (Sally  Corridor  and  Coyolc  Bravo:  Pahranagai  Valley) 

Flammulated  owl 

Otus  flammeolus 

SR 

NRC 

Golden  eagle 

Aquila  chrystKtos 

ERA 

SR 

Reveille  MOA  (Fairview  Range) 

Great  homed  owl 

Bubo  virginianus 

SP 

NRC 

Least  bittern 

hobrychus  exilis  hesperis 

SOC 

SR 

Nellis  AFB;  Desert  MOA  (Sally  Corridor  and  Coyote  Bravo:  Pahranagai  Valley) 

l^esser  nighihawk 

Chordieles  acutipennis 

SP 

NRC 

l>ong>cared  owl 

Asia  otus 

SP 

NRC 

Mountain  plover 

Charae^ius  montanus 

C 

SP 

^:NTS 

Northern  goshawk 

Accipiter  genfitis 

SOC 

SP  ! 

NRC 

D-8 

ENVIRONMENTAL  ASSESSMENT  FOR  CHANGES  TO  REVEILLE  AIRSPACE  AT  NEVADA  TEST  AND  TRACING  RANGE 


ENVIRONMENTAL  ASSESSMENT  FOR  CHANGES  TO  REVEILLE  AIRSPACE  AT  NEVADA  TEST  AND  TRAINING  RANGE 


Fable  D-2.  Protected  and  Sensitive  Animal  S|>ecies  Known  or  with  Potential  lo  Occur 
on  Nellis  AFB,  NAFR,  and  under  MOA  Airspace  (page  5  of  5) 

Common  Name 

1  Scientific  Name 

Federal 

Stale 

Status* 

Occurrence 

Birds  (con(*d.) 

Northern  harrier 

Cirem  cyaneus 

SP 

NRC 

Osprey 

Pandion  haliaelus 

SP 

NRC 

Peregrine  falcon 

Falco  peregrinus  anatum 

E 

SP 

^ring  and  fall  mi^nl  through  NRC 

Phainopepla 

Phainopepta  nitens 

SP 

Nellis  AFB;  NRC 

Prairie  falcon 

Falco  mexicanus 

SP 

NRC 

Red*taited  hawk 

Buieo  jamateensis 

SP 

NRC 

Roughdegged  hawk 

Buleo  lagopus 

SP 

NRC 

Sharp>shiniicd  hawk 

Accipiter  siriatus 

SP 

NRC 

Short*eared  owl 

Asio  fiammeus 

SP 

NRC 

Swainson's  hawk 

Buleo  swainsoni 

SP 

NRC 

Turkey  viiliure 

Calharles  aura 

SP 

NRC 

Western  burrowing  owl 

Athene  cunicularia  hypugea 

SOC 

SP 

Nellb  AFB;  Desert  MOA  (Sally  Corridor  and  Coyote  Bravo;  i^hranagal  Valley) 

White-faced  ibis 

Sources  DoE  1996;  BRKC  19971 

Ptegadis  chihi 

k;  NMW  1 W:  NNia  IW:  lKf\ 

SOC 

SP 

US - *■ 

Nellis  AFB;  Desert  MOA  (Sally  Corridor  and  Coyote  Bravo:  Pahranagal  Valley) 

Note*.  J.  Federal  E-Kndangefed-lndan|erofaillnctioninall(H$igrtnemlpoitio«ofiheirr»^. 

T  -  Threuened  •  likely  lo  be  clauiOed  as  endmeered  in  the  foreseeable  flitwe  irpreseat  trends  continue. 

SOC  -  S(«ics  of  Concern,  brmeify  Category  2  camfidale  species  •  of  management  concerr  due  to  their  restricted  distribulton  or  presence  of  habitat  disturbance. 

‘  for  vrhkh  there  is  sumcient  infocmation  on  their  biotogical  status  and  threau  to  propose  them  as  Endangered  or  Threatoned 
fcPA  ■  tagK  Protection  Act 

Stale.  SP»  Species  protected  under  NRS  SOI. 

E  -  Endangered  •  in  donger  of  extinction  in  all  or  signiAcani  porlioRS  of  their  raiges, 

T  •  Threatened  •  likely  to  be  dassified  as  endai^ered  in  the  foreseeable  ftjlure  irpiescBi  trends  conliraK 
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Appendix  E  -  Agency  Coordination  and  Public  Comments 

The  draft  Environmental  Assessment  was  available  for  public  comment  from  15  March  2002 
through  15  April  2002.  The  EA  was  advertised  in  the  Eas  Vegas  Review  Journal  on  15  Mar 
2002.  The  EA  was  sent  to  the  State  of  Nevada  Clearinghouse  and  the  attached  letter  was  dated 
1 1  April  2002.  No  public  comments  were  received  during  the  public  comment  period.  The 
Eederal  Aviation  Administration  and  internal  Air  Eorce  comments  were  received  and  the 
document  has  been  revised  accordingly. 
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KENNY  C.  GUINN 
Governor 


STATE  OF  NEVADA 


JOHN  P.  COMEAUX 
rector 


DEPARTMENT  OF  ADMINISTRATION 
209  E.  Musscr  Street,  Room  200 
Carson  City,  Nevada  89701-4298 
Fax  (775)  684-0260 
(775)  684-0209 


April  1 1 , 2002 


Mr.  James  Campe 
Department  of  the  Air  Force 
99  CES/CEV 

4349  Duffer  Drive.  Suite  1601 
Nellis  AFB.NV  89191-7007 

Re;  SAI  NV#E2002-125 

Project:  EA/FONSI  for  changes  to  the  Reveille  airspace  at  Nevada  Test  & 
Training  Range,  Nellis 

Dear  Mr.  Campe: 

Enclosed  are  the  comments  from  the  Nevada  Office  of  Flistoric  Preservation 
concerning  the  above  referenced  report.  These  comments  constitute  the  State 
Clearinghouse  review  of  this  proposal  as  per  Executive  Order  12372.  Please 
address  these  comments  or  concerns  in  your  final  decision.  If  you  have 
questions,  please  contact  me  at  684-0209. 


Sincerely, 


Heather  K.  Elliott 

Nevada  State  Clearinghouse/SPOC 
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DATE; 


NEVADA  STATE  CLEARINGHOUSE 


March  14 , 2002 


Department  of  Administration 
Budget  and  Planning  Division 
209  East  Musser  Street.,  Room  200 
Carson  City,  Nevada  89701-4298 
(775)  684-0209 
Fax  (775)  684-0260 


M/iP  I R 


'VFll'; 


Governor's  Office 

Legislative  Counsel  Bureau 

Conservation-Natural  Resources 

Aqency  for  Nuclear  Proiects 

Informalion  Technology 

Director's  Office 

Aoriculture  1 

Emp.  Training  &  Rehab  Research  Div. 

State  Lands 

Business  &  Industry 

PUC 

Environmental  Protection 

Energy 

1  Transportation  (air)  I 

Foreshv 

Minerals 

UNR  Bureau  of  Mines 

Wildlife 

Economic  Devek)pment 

UNR  Ubrary 

Region  1 

Tourism 

UNLV  Ubrarv 

Region? 

Fire  Marshal 

1  Historic  Preservation  1 

Region  3 

Human  Resources 

Emergency  Management 

Conservation  Districts 

Aging  Services 

Office  of  the  Attorney  General 

Slate  Parks 

Health  Division  1 

Washington  Office 

Water  Resources 

Indian  Commission 

Nevada  /Vssoc.  of  Counties 

Natural  Heritage 

Colorado  Rivet  Commission 

Nevada  League  of  Cities 

Wrid  Horse  Commission 

Nevada  SAI  #  E2002-125 

Project:  EA/FONSI  for  changes  to  the  Reveillp^irspace  at  Nevada  Test  &  Training  Range,  Nellis 


Yes  J/No  Send  more  information  on  this  project  as  it  becomes  available. 


CLEARINGHOUSE  NOTES: 

Enclosed,  for  your  review  and  comment,  is  a  copy  of  the  above  mentioned  project.  Please  evaluate  it  with  respect  to  its  effect  on  your  pians  and  programs; 
the  importance  of  its  contribution  to  state  and/or  iocai  areawide  goais  and  objectives:  and  its  accord  with  any  applicabie  laws,  orders  or  regulations 
with  which  you  are  famiiiar. 


Piease  submit  your  comments  no  iater  than  April  9,  2002.  Use  the  space  below  for  short  comments.  If  significant  comments  are  provided,  please  use 
agency  letterhead  and  include  the  Nevada  SAI  number  and  comment  due  date  for  our  reference  Questions?  Heather  Elliott,  684-0209. 


Conference  desired  (See  below) 
Conditional  support  (See  below) 
Disapproval  (Explain  below) 


THIS  SECTION  TO  BE  COMPLETED  BY  REVIEW  AGENCY: 


I  xmment  on  this  project 
iProposal  supported  as  written 
Additional  infonnation  below 


AGENCY  COMMENTS: 
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